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Technical information for private, le ti 


Vertex--For Business, Industry, 
and Public Safety. 


Vertex Radio Communications. the 
land mobile division of Yaesu. has 
been at the forefront of high-tech 
engineering and quality manufac- 
turing for over 40 years. Always 
keeping customer satisfaction as 
their goal. the Vertex line meets 
the ever-growing demands of 
private sector. public safety. and 
governmental organizations. 

The Vertex full line of wireless 
radio equipment is compatible with 
commercial specifications world- 
wide. and includes a wide variety 
of portable. compact/mobile base 
stations, HF/SSB transceivers, 
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repeaters. and trunking systems. 
Incorporating constant cus- 
tomer feedback with break-through 


design in synthesized radio commu- 


nication technology has resulted in 
innovative products like the 
FTH-2070 32 Channel 5W Dual 
Band VHF/UHF Portable radio 
introduced in 1988. This unequaled 
radio gained immediate acceptance 
for its ability to link public safety 
organizations in time of crisis, and 
remains unique to Vertex today. 
Now, with its expanded line-- 
including the ultra-compact 
VX-10. 40 and 102 Channel 


VHF/UHF Portables -- Vertex Radio 
Communications provides solutions 
to communication needs for busi- 
ness, industry. and public safety. 
For more information about the 
complete line of Vertex Radio 
Communications products. see your 
authorized Vertex dealer, or call: 


562-404-2700 


RADIO COMMUNICATIONS 
Land Mobile Division of Yaesu U.S.A 


United States & Canada: Yaesu U.S.A., (562)404-2700 
©1998 Yaesu USA. Specifications subject to change without notice 
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Just the Best 


Simulcast 
Self-calibrating 
Network management 
Programmable revert options 
WindowsNT® platform 


Network Switches PEPEPEEEEUL 


Multiple switch systems 

Multiple channel switches | 
Single-site operations SSS = 
WindowsNT platform i 
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System Management 
Emergency access 

System access priority 

Wide-area roaming 

WindowsNT platform 


Portables = |§« (fm 
SMARTNET"/SmartZone™ if 

APCO 16 
APCO 25 
Mil Spec 


Mobiles ap es i 
SMARTNET/SmartZone clei 
APCO 16 


APCO 25 
Mil Spec 


Repeaters 
Digital 
Analog 
Compact modular design 
175/75W RF output levels 


zt EFJohnson 


Your Supplier of Choice 


299 Johnson Ave., Waseca, Minnesota 56093 
1-800-328-3911 * 507-835-6222 * Fax 507-835-8356 * www.efjohnson.com 
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Exploring experienced equipment 
Matthew Halverson 

For small benchtop operations, a 
‘pre-driven’ piece of test equipment 
may be financially attractive. 


A walk in the park 
Yuenie Lau 

New hand-held analyzers make 
field testing easier and more 
convenient with their decreased 
size and combination of functions. 


Trapping transients: 

Line surge protection 

Alex Gorosito 

Data communications lines and 
equipment are vulnerable to 
electrical transients. Assessment of 
the application guides proper 
surge protection 


Do you cut your coax? 
Patrick Buller 

A standard approach to installing 
co cable for mobiles will 
improve RF power measurements 
and improve reception quality in 
fleet vehicles. 


4 Editorial 
Don Bishop 
Scanning... 


8 Calendar 
rial index 


10 Editorial forum 
Ramona Isbell 
On the threshold 


12. Letters: Schools and communications 


16 In the public interest 
Robert H. Schwaninger Jr. 
Mexican standoff 
36 Technically Speaking 
The versatile sivaD meter 
39 News 
Ericsson PRS offers new radio products 
with digital modulation 
43 Product focus: Benchtop equipment 
44 Products 
Readers’ choice: Young Design 
48 People 
49 Classified 


60 Ad index 


tcalf Ave., Overland Park, KS 66212-2215, and is mailed for free to qua 
mailing offices. Canada Post Publications Mail (Canadian Distribution) 


POSTMASTER: Send address changes to Mobile Radio Technology. P.O. Box 12960, Overland Park, KS 66282-2960. 


| SUBSCRIPTIONS: Non-qualfied subseribers may subscribe atthe following rates: United States and Canad: on 
‘$45 (surface mail: $105 (air mail). Subscription information: P.O. Box 12960, Overland Park. KS, 960. 


662: 


year: $35. Qualified and noa-qualified subscribers in all other countries; one-year: 


ae collinear array ee a a dimension to 
_ conventional base station antenna coverage. The true 
“ corporate-feed design improves pattern control, allowing 
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The little company that grew 

Time was when Nextel Communica- 
tions wanted to convert specialized mo- 
bile radio (SMR) spectrum to wireless 
telephone service. 

Many small business operators saw 
SMR spectrum as theirs to use to serve 
two-way radio dispatch customers, in- 
cluding those customers that wanted 
limited telephone interconnect. Nextel 
found a way to obtain such a large num- 
ber of licenses throughout the country 
that many SMR operators were blocked 
from expanding their channel assign- 
ments. There were plenty of SMR opera- 
tors willing to sell their systems to the 
company when it was paying lots of 
dollars—maybe top dollar. 

The company then founda way to buy at 
auction much of the remaining SMR spec- 
trum and gained government approval to 
relocate incumbent SMRs within the band. 
That process doesn’t seem to be moving 
rapidly, fora variety of reasons. 

When Nextel saw an opportunity to 
buy licenses that had belonged to a de- 
funct SMR, Geotek Communications, 
the company sought release from an 
agreement with the government that 
capped Nextel’s acquisition of addi- 
tional spectrum in certain cities. 
Whether that will happen isn’t certain, 
but Nextel has been advancing its cause, 
step by step, with favorable decisions in 
the matter by the federal government. 

The company found another possible 
way to increase its spectrum holdings 
when it cut one more deal with the gov- 
ernment to allow it to acquire spectrum 
from NextWave, a PCS operator that de- 
faulted on payment for spectrum won at 
an FCC auction. 

However matters are resolved involv- 
ing alleged abuse of the FCC licensing 
process by Nextel, and companies with 
which it subsequently merged, the com- 
pany just may get past all of its spec- 
trum woes if it obtains that PCS fre- 
quency band. And, in a way, maybe that 
will help to divert the company’s atten- 
tion from the SMR band. That could be 
a relief to incumbents faced with relo- 
cation problems. The time incumbents 
spend resolving legal. regulatory and 
technical matters is time they can’t 
spend selling service to new customers. 

And Nextel? It’s doing fine, thanks. 
It’s lost enormous sums of money while 
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its stock has soared. It bought bac 
stock owned by its departing chairman, 
Dan Akerson, netting him a couple of 
hundred million dollars for a few years’ 
work that took the stock from $16 to 
$70. Whatever you may think that 
Nextel’s doing wrong, it does right by 
its executives (and others who bought 
the stock low and sold high; there have 
been opportunities with Nextel stock to 


do the reverse.) 

Events are moving so fast for the com- 
pany that the days of spectrum warchous- 
ing at 800MHz could seem only a distant 
memory (or nightmare) if it weren't for the 
fact that small SMR operators still face 
channel expansion problems. 


Kaiser Permanente 

“Hello? Kaiser Permanente? May I have 
an ambulance, please? Pretty please?” 

One of the nation’s largest health 
maintenance organizations, Kaiser 
Permanente, sent identification cards to 
its members that include language that 
might require its members to first call 
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Kaiser’s toll-free number to report poten- 
tial medical emergencies—not 9-1-1, 
That alarms the Association of Publi 
Safety Communications Of . 
national (APCO) and the National Emer- 
gency Number Association (NENA), 
among others. They see it as an attempt 
to divert emergency calls from the 9-1-1 
system to manage health care costs. 

There are huge flaws with this national 
toll-free call center idea. The system might 
have caller ID, that may or may not wor 
but it won't have the details that 9-1-1 data 
bases provide. The national call center 
would have tremendous difficulty rerout- 
ing the call to the appropriate agency, 
Some callers might only be able to place 
one call before circumstances ora decline 
in their vital signs prevent additional dial- 
ing. The possibly more useful follow-up 
call to 9-1-1 mightnever happen. 

Will Kaiser Permanente clear up the 
confusion by mailing millions of re- 
placement insurance cards that do not 
commend its call center in lieu of 
9-1-1? Oh, that costs money. 

A second opinion: “Society has all 
but destroyed the 9-1-1 system. [tis now 
a speed-dial to the cops. People call and 
ask for the correct time or road condi- 
tions.” according to a Denver police 
captain quoted in the September 1999 
issue of Dispatch Monthly magazine. 
The story explained how 9-1-1 calls 
were delayed in that city on July 4 be- 
ase of calls to report noisy firewor 

We haven't tried Kaiser Permanente, 
but even so, we're inclined to prefer 
9-1-1, even on the Fourth of July. 
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Mounting Solutions 
Get Great Reception 
From Everyone 


Introducing DAPA Site Saver 
Mounting Solutions 

Zoning boards, concerned citizens, 
wireless users and providers all agree 
that Site Saver mounting solutions from 
DAPA are a welcome alternative. 
Compact and unobtrusive, the Site 
Saver solution mounts three DAPA 
antennas on a single pipe. They save 
space, provide outstanding coverage 
and can handle high call capacity 
without compromising the area’s 
aesthetics. 


Easy On Your Eyes And 
Your Budget 

Not only are Site Saver solutions the 
most attractive choice, their low-cost, 
flexible design makes them ideal for 
virtually every application and environ- 
ment. Site Saver mountings work with 
most DAPA panel antennas, including 
vertically polarized, or dual (slant 45) 
antennas. They can be customized for 
your site with mechanical downtilt, 
stacking, gap fillers, cylindrical or 
square radomes. 


Depend On DAPA To Keep 
People Communicating 
DAPA celebrates 30 years as a 
worldwide leader in the design, 
manufacture and installation of 
antenna and tower systems. For more 
information on the Site Saver mounting 
solutions or other DAPA products, 
contact us today, and get a great 
reception without attracting attention. 


DAPA. 


DAPA Communications, Inc. 
Allegany, NY USA 
1-800-325-3272 

Int'l +1-716-373-7228 
Circle (6) on Fast Fact Card 
www.dapacom.com 
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Impossible 
demands, 

absurd deadlines, 
uncompromising 
requirements? 
You've come to 
the right place. 


At Narda, we've got the goods to soften 
hard-nosed customers, 

With over 900 high-performance 
products in 
15 microwave 
categories, 
we can satisfy 
any order. er 
And with an astonishing 85% of our 
products in stock, we can ship most of 
them right away, 

if something’s out of stock, 
we'll tell you the exact delivery 
-' |) date, And because Narda's 
Attenuators 160,000 sq. ft. manufacturing 

facility is the largest in the industry, 
you'll get it fast. 

For over 40 years, we've built 
Narda's reputation as the premier 
supplier of the highest quality 

= =m] microwave components, 
So when it comes to being 
nw _| demanding, we're one 
A tough customer. 
Couplers Just like yourself. 

For more information, call Narda 

today at 516-231-1700. 


narda 


microwave-east 


an( E) communications company 


Imunications, Inc. it’s Narda to be precise. 
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November 
1-4: Telecommunications Resellers Association 
Fall Conference and Exposition, sponsored by 
TRA, Dallas. Contact: 202-835-9898 or Web site 
ww. tra. org, 

2-4: Wireless L.T., sponsored by the Cellular 
Telecommunications Industry Association, Santa 
Clara Convention Center, Silicon Valley, 
CA, Contact: 202-785-2842 or Web site 
www.wow-com.com, 

8-9: ENTELEC & UTC Joint Fall Seminar, JW 
Marriott, Houston, Contact; 888-503-8700 or 
email entelec@pdq.net. 

10-14; Communications Marketing Confer- 
ence, sponsored by the Communications 
Marketing Association, Harvey Hotel, Dallas 
Contact: Jack Armstrong, 410-308-0808, 
15-16: AMTEX, sponsored by the American 
Mobile Telecommunications Association, Hilton, 
Walt Disney World Village, Lake Buena 
FL. Contact: 202-331-7773 or Web 
wwwamtausa.org, 

15-16: Fourth International Congress on Com- 
mercial Trunked Radio, sponsored by the Inter- 
national Mobile Telecommunications Association, 
Hilton, Walt Disney World Village, Lake Buena 
1-773, 

jafety Training, spon- 
ission Measurements, Southlake, 
2-5363 

co-sponsored by Mobile 
Radio Technology, Miami Beach Convention 
Center, Miami. Contact: 800-288-8606 or Web 
site www.telecomlatina.com 

19: Radio Club of America Communications 


site 


Vista, FL, Contact; 202. 
16-17: Advanced RF 
sored by B RF 


Symposium, 91st Anniversary Dinner and 
Awards Presentation, New York Athletic Club. 
New York, Contact: Gerri Hopkins. 732-842-5070. 


AC/DC Industries 
Adaptive Broadband... 
Advanced Charger Technology 
Advanced Photonix 
Amtronix: Instraments 
Andrew 
Anritsu 
AVCOM 
Bell South Wirele 
Berkeley Varitron 
. Wireless 


Data 
Systems 


EFJohnson 
Emergystat Ambulance Serv 
Ericsson Private Radio Systems 
Florida Power & Light 
Freeman Communications 
Fulton Bag  & Cotton Mill... 
Gas Supply 


EDITORIAL 


CALENDAR 


2000 


February 

15-18; APCO Gulf Coast Regional, sponsored 
by the Association of Public-Safety Communica- 
tions Officials—International, Corpus Christi 
Omni Bayfront, Corpus Christi, TX, Contact: 
Toni Dunne, 512-305-6918 or Web site 
www.apcointl.org, 

15-18: NA. red by the National As- 
sociation of Tower Erectors, San Diego, Contact: 
888-882-5865 or Web site www.natehome.com, 
28-March f; Wireless, sponsored by the Cellu- 
lar communications Industry Association, 
1 Morial Convention Center, New Orleans. 
Contact: 202-785-0081 or Web site www. 
wow-com.com. 


March 
6-8: APCO Western States Regional, sponsored 
by the Association of Public-Safety Communica- 
tions Officials-International, Doubletree Hotel 
Portland, Portland, OR. Contact: RoxAnn 
Brown, 503-690-4911 ext. 206 or Web site 
www.apcointl.org. 
19-22: ENTELEC, sponsored by ENTEL 
Dallas Convention Center, Dallas, Contact: 
281-357-8700 or Web site wnw.entelec.org 
22-24: International Wireless Communications 
co-sponsored by Mobile Radio Technology, 
s Convention Center, Las Vegas. Con- 
tact: 800-288-8606. 


April 

10-12; APCO North Central Regional, spon- 
sored by the Association of Public-Safety Com- 
munications Officials-International, Holiday Inn, 
Worthington, OH. Contact: Jay Somerville, 


GE Harris Railway Electronics .. 
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Harris oss 
Helper Instruments 
IFR 


Touch Management Systems 


ser Permanente .. 
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Maxon America 
MCI Worldcom 
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Motorola 
Multicom 2-way 

Multiplier Industries 
National Communications Group ... 
Nextel Communications 


NextWave 4 
Nokia vse. 3 

Nortel Networks 42 
NTX Comm Supply a) 
Omnipoint Communications... 42 
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614-761-6530 or Web site www.apcointl.org. 


May 
8-11: Telecommunications Resellers Associ: 
tion Spring Conference and Exposition, Phila- 
delphia Marriott. Contact: 202-835-9898 or Web 
site www.tra.org. 

15-18: Spring Vehicular Technology Confer- 
ence, sponsored by IEEE Vehicular Technology 
Society, Hotel Pacific Tokyo, Tokyo, Contact; 
81-468-40-3552. or email matumoto@mars.yrp. 
nttdocomo.co,j 
3W-June 1: Canadian Wireless, 


sponsored. by 


the Canadian Wireless Telecommunicutions As- 
sociation, Toronto, Canada. Contact; 613-233- 
4888, ext, 102, or Web site ww.cwta.ca, 


June 

4-8: Supercomm, sponsored by TIA and USTA, 
Georgia World Congress Center, Atlanta, Contact: 
800-278-7372. 

28-29: UTC Telecom, sponsored by UTC, The 
United Telecom Council, Phoenix. Contact; 
202-857-1881 or Web site www.ute.org. 


August 
13-17; Association of Public-Safety Communi- 
cations Officials—International (APCO) 
National Conference, Boston. Contac! 
904-322-2500 or Web site www.apcointl.org, 


September 
19-22: Fall Vehicular Technology Conference, 
sponsored by IEEE Vehicular Technology Society. 
Seaport Hotel. Boston. Contact: 904-322-2500 
26-29: Personal Communications Showcase, 
sponsored by PCIA, McCormick Place, Chicago. 
Contact: 703-739-0300 or www.pcs00.com 
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Relm Wireless 


RES Cablewave 
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Simulcast Solutions 
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Texas Instruments 
‘The Yankee Group .. 
‘Transcrypt Secure Technologies 
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Ventronics 
Vertex/Standard 
Wireless Facilities 
Young Design 
Zetron.. 
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Out Here, Field-Proven 
Takes On A Certain Significance. 


You can’t always predict where your next job will take you, 
but there is something you can rely on: your Site Master’ from 
Anritsu. After years of being dropped, tossed and exposed 
to some of the harshest weather conditions imaginable, 

Site Master has proven to be the world’s best selling cable and 
antenna analyzer. 

Site Master delivers accurate, repeatable performance. A 
field replaceable NiMH battery. And a sleek, lightweight design 


that’s not only easy to carry, it’s extremely rugged. Site Master's 


Site Master 


user-friendly, menu-driven interface is easy to use and requires 
little or no training. And thanks to its ability to identify, record 
and solve a multitude of problems without sacrificing measure- 
ment accuracy, Site Master makes deployment, performance 
verification and maintenance a breeze, no matter where you are. 
For more information call 1-800-ANRITSU or check out 
our website at www.global.anritsu.com. Site Master from Anritsu. 
red choi 


The pref among leading network operators and 


service providers worldwide. 


Anritsu 


One world. One name. Anritsu. 


©1999 Anritsu Company Sales Offices: United States and Canada, I-B00-ANRITSU, Europe 44(01582)433200, 
Japan 81(03)3446-II11, Asia-Pacific 65-2822400, South America 55 (21)527-6922, htepiwwwanritsu.com 
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On the threshold 


With the next issue of MRT dedicated to our annual 
. Buyers’ Guide—and with the new millennium lurking 
around the corner—now is the time to gaze into the 
| proverbial crystal ball and play soothsayer! 

» I'm going to pass, though. Playing the role of 
} prophet in an industry that is evolving as fast as this 
= one is just too daunting of a task, It’s more fun to sit 
back, listen to the promises and forecasts made by in- 
dustry leaders, experts and pundits, and throw them 


bispatching Hell? 


veces 


Get out of the heat with Vega's model C-6124, 
with its cool touch-screen and independent line 
selection. The C-6124 offers up to 24-line control, 
instant PTT, and loads of additional features, 

Any line can he configured as a dedicated 2/4 
wire radiocitcuit, dial-up access or full duplex con- 
ventional PSTN telephone circuit, (simply plug in the 
appropriate module), Any combination of lines can 
be set-up in a crosspatch mode, C-6124 with it's 
future expandability will keep you out of the inferno. 


aM ||. 


TELEX. signating Products Sina 


8601 East Cornhusker Highway 
Lincoln, Nebraska 68507 


Phone: (402) 467-5321 
Toll-Free: 800-752-7560 
Fax: (402) 467-3279 
e-mail: vega_signal@ earthlink.net 
web: www.vega-signaling.com 
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out for you to ponder, In other words, 

T'll play the reporter and you can 

make your own predictions. Consider 

these facts as you prophesy about the 
upcoming century: 

{J What can we learn from the “love 
match” between industry giants 
MCI Worldcom and Sprint? Yes, 
it’s news from that “other part” of 
the wireless market, but any signi 
cant advancement made by cellular 
and PCS ranks affects the efforts of 
the land mobile industry. The near- 
$130 billion price tag seems ridicu- 
lous, considering that the entire in- 
ternational wireless industry’s gross 
revenue in 1998 was just approach- 
ing $200 billion. The U.S. cellular/ 
PCS annual revenue alone was 
around $39 billion in ’98. Is this 
indeed a “perfect marriage” that 
will result in a powerful, innovative 
service-oriented mega-company? Is 
it a wake-up call to the FCC to 
preserve healthy competition? Or, is 
it a forewarning to the consumer of 
fewer options and higher rates? 

O And then there is the promise made 
by FCC Chairman William Kennard 
that the commission’s new strategic 
plan, “A New FCC for the 21st 
Century,” will help bring about a 
new FCC. According to Kennard, 
the FCC is reinventing itself to 
keep pace with the “rapidly chang- 
ing communications industry land- 
scape.” He added that by following 
this plan, the FCC will be able to 
respond fully and quickly to emerg- 
ing technologies and increased con- 
vergence, as well as “the inexorable 
movement from regulation to com- 
petition.” Within five years, the 
FCC’s vision is to restructure the 
agency into the functional areas of 
enforcement, consumer information, 
licensing, competition/policy and 
international communications. Just 
think, a new FCC along with the 
new millennium, What will they 
think of next? 

The issues of spectrum, regulation 
and efficient technologies have preoc- 
cupied us during the °90s, What will 
we face in the new decade? Email us 
al mrt@intertec.com with your opin- 
ions, and we'll post them on the Web 
at www.mrtmag.com. 


—Ramona Isbell 
ramona_isbell@intertec.com 
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9 Autry Irvine, CA 92618 
(949) 458-7277 « (249) 458-0826 


MODEL SS-10TK 


MODEL SS-12IF 


..POWER ON WITH ASTRON 


SWITCHING POWER SUPPLIES... 


SPECIAL FEATURES: PROTECTION FEATURES: 
+ HIGH EFFICIENCY SWITCHING TECHNOLOGY » CURRENT LIMITING 
SPECIFICALLY FILTERED FOR USE WITH * OVERVOLTAGE PROTECTION 
COMMUNICATIONS EQUIPMENT, FOR ALL + FUSE PROTECTION, 
FREQUENCIES INCLUDING HE + OVER TEMPERATURE SHUTDOWN 
HEAVY DUTY DESIGN SPECIFICATIONS: 
+ LOW PROFILE, LIGHT WEIGHT PACKAGE INPUT VOLTAGE: 118 VAC S0V60HZ 
*EMIELTER, OR 220 VAC S0/60HZ 
+ MEETS FOO GLASS B SWITCH SELECTABLE 


OUTPUT VOLTAGE: 13.8VDC 


AVAILABLE WIH THE FOLLOWING APPROVALS: UL, CUL, CE, TUV. 


MODEL SS-18 


MODEL SS-25M 


MODEL SRM-30 


DESKTOP SWITCHING POWER SUPPLIES 


MODEL CONT. (Amps) Ics SIZE (Inches) Wh(lbs,) 
88-10 7 10 1Hx6x9 32 
$8-12 10 12 1%x6x9 34 
88-18 18 18 THx6x9 36 
88-25 20 25 2x7 x9% 42 
88-30 25 30 BAK7 KOM 5.0 


DESKTOP SWITCHING POWER SUPPLIES WITH VOLT AND AMP METERS 


MODEL CONT. (Amps) Ics SIZE (Inches) Wei(lbs.) 
SS-25M* 20 25 2AXTKIM 42 
SS-30M" 25 30 BUX7K9% 5.0 


RACKMOUNT SWITCHING POWER SUPPLIES 


MODEL CONT. (Amps) Ics ‘SIZE (inches) ‘Wt.(Ibs,) 
SRM-25 20 25 3% x 19x 9% 65 
‘SRM-30. 25 30 19x 9% 7.0 
WITH SEPARATE VOLT & AMP METERS 

MODEL, CONT. (Amps) Ics SIZE (inches) Wt.(lbs.) 
SRM-25 20 25 Ys x 19x 9% 65 
SRM-30 25 30 19x 9% 70 


2.ea SWITCHING POWER SUPPLIES ON ONE RACK PANEL 


MODEL CONT. (Amps) Ics SIZE (inches) WU(bs.) 
SRM-25A-2 20 25 3% x 199% 105 
SRM-30A-2 5 30 19x9% 11.0 
WITH SEPARATE VOLT & AMP METERS 

MODEL CONT. (Amps) Ics SIZE (inches) Wilbs.) 
SRM-26M-2 20 25 19x9% 105 
SRM-30M-2 25 30 BY x19 x9% 11.0 

MODEL SRM-30M-2 

CUSTOM POWER SUPPLIES FOR RADIOS BELOW NEW SWITCHING MODELS 
EF JOHNSON AVENGER GX-MC41 $8-10GX, $8-12GX 
EF JOHNSON AVENGER GX-MC42 $8+18GX 
EF JOHNSON GT-ML81 $8-12EFJ 
EF JOHNSON GT-ML83 $8-18EFJ 
EF JOHNSON 9800 SERIES $5-10-EFJ-98, $S-12-EFJ-98, $S-18-EFJ-98 
GE MARC SERIES $5-12MC 
GE MONOGRAM SERIES & MAXON SM-4000 SERIES $8-10MG, $S-12MG 
ICOM IC-F11020 & IC-F2020 $8-101F, SS-121F 
KENWOOD TK760, 762, 840, 860, 940, 941 $8-107K 
KENWOOD TK760H, 762H §5-12TK OR SS-18TK 
MOTOROLA LOW POWER SM50, SM120, & GTX $5-10SM/GTX 
MOTOROLA HIGH POWER SM50, SM120, & GTX SS-10SM/GTX, SS-42SM/GTX, SS-18SM/GTX 
MOTOROLA RADIUS & GM 300 $S-10RA 
MOTOROLA RADIUS & GM 200 $5-12RA 
MOTOROLA RADIUS & GM 300 $8-18RA 
UNIDEN 8MH1525, SMU4525 SS-10SMU, SS-12SMU, SS-18SMU 
VERTEX — FTL-1011, FT-1011, FT-2011, FT-7011 $5-10V, 88-12V, $3-18V 

MODEL SS-IDEFJ-98 Circle (10) on Fast Fact Card 


“IGS — Intermittent Communication Service 


CELLULAR, PCS & WIRELESS LOCAL LOOP 


Schools and communications 
INDUSTRYIS-—"™ I spent 12 years in law enforcement 
and the last 27 years with Motorola and 
am now retired. I live in Jefferson 
County (CO) and, in fact, was ed 
here and also have three sons that are 
from this area. I enjoyed your article 
(‘Elementary—Not Secondary,” Edito- 
rial Forum, July 1999). Schools not only 
need to look at what they have done over 
the years and how they used a commu- 
nications system, but what it was de- 
signed for and who was trained to use 
the system. Most school administrations 
are like a fire alarm—until it is used 
they forget what it is for or when to use 
it. The biggest problem in the Jefferson 
County tragedy was with the local com- 
munications systems. They could not 
talk to each other, and some agencies 
could not even talk to themselves, They 
had a lot of chiefs and no Indians. Over 
the years, standards have been talked 
about (Project 25 and others), and with 
all the money spent, there is still a prob- 
lem. Frequencies should not be a prob- 
lem, At this time, the challenge is under- 
standing the problem, use of standards 
and working together to solve all this. It 
has not been solved over the last 30 
years, and you and I will never see it 
solved today. 

Over the years I have spent 90% of 
my time working with the government 
in the communications field, and the 
problem you talk about has been here 
all this time. 


FINEST 


: —Jan A, Burton 
Maintenance Free J-B Burton Enterprise 
Denver 


Fully Weatherized Housi 


FCC forms too time-consuming 
Years ago, I used to refer to people, or 
groups of people, who seemed to be out 
of control and making a mess of things, 
as “having run amuc ast month, 
while attending the National Forestry 
Conservation Communications Associa- 
tion Conference, and reviewing the lat- 
est Form FCC 601. it occurred to me that 
someone out there “has run amuck.” 
The pile of papers that 1 was given 
at the conference was roughly ¥%" tall. 
In that pile of papers, it states that in 


im order to modify a conventional two- 
PolyPhas T way land mobile station license. I 
A SMITHS INDUSTRIES COMPANY will need to fill out as many as 10 

PO. Box 9000, Minden « NV 89423-9000 USA pages of forms and follow the rather 


we fe lengthy instructions contained in the 
¥2"-tall pile of paper. In the “Notice 


1S0 9001 CERTIFIED 
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to Individuals Required by the Privacy 
Act of 1974" and “The Paperwork 
Reduction Act of 1995,” which were 
included in the pile, the FCC indi- 
cates that the average time needed to 
prepare a response (application) was 
1,25 hours. I have read most of the 
instructions, gathered required infor- 
mation and filled out many forms, but 
have as yet not been able to get my 
time down to less than two hours per 
application. It saddens me to think 
that ['m that much below average, at 
least according to the FCC, 

Filling out a request to modify a con- 
ventional two-way land mobile station 
license used to be a fairly simple pro- 
cess and only required that we fill out a 
single sheet of paper. Now we are being 
told that the application process is to be 
computerized and that we will soon be 
able to file electronically. I hope the 
FCC will do a better job of keeping the 
process simple and minimizing the bur- 
den that is placed on the applicant than 
they have to date. 

Some of the information they are ask- 
ing for seems out of place and has little if 
anything, to do with frequency manage- 
ment. What does my race, ethnicity or 
gender have to do with spectrum man- 
agement? If the FCC desires to collect 
additional information, it should con- 
sider collecting information that would 
be helpful, such as the frequencies that 
are used by receivers of two-way land 
mobile relays and duplex stations. Pro- 
viding this information to the frequency 
coordinators could help enormously in 
avoiding interference problems. 

When | speak with FCC representa- 
tives about my concerns, they tell me 
that it is required by law, which is 
handed down to them by our pol 
When you ask a politician why the law, 
they suggest it is because that is what 
the people want. For what it is worth, 
this “people” wants a simpler process 
that uses fewer resources and provides. 
us with useful information. The present 
Form FCC 600 and the proposed Form 
FCC 601 do not fill the bill. 

It appears that someone “has run 
amuck.” Is it the FCC, our elected rep- 
resentatives, someone else, or all of the 
above? 


—Everett John Alberts 
Telecommunications supervisor, 
Missouri Department of Conservation 
Jefferson City, MO 


www.mrtmag.com 


We've got 
the Analyzer. 


Start with our standard Communications 
System Analyzer platform, the rugged, 
dependable, easy-to-use R-2600. As your test 
needs grow, our upgradeable R-2600 family 
of System Analyzers is designed to grow 
with you. 

For fully compatible iDEN® equipment 
testing, we offer the R-2660. For ASTRO®, 
SmartZone™, SMARTNET™, SECURENET™ 
and Project 25 systems compliance, you need 


Motorola, *, iDEN and ASTRO are registered trademarks of Motorola, Inc. 
SmartZone, SMARTNET, SECURENET and “The Test You Can Trust” are 
trademarks of Motorola, Inc. © 1989, Motorala, Inc. 


the R-2670. And to test MPT 1327/1343, 

look no farther than the Motorola R-2680. 
Whatever the test, we've 

got the answers. For com- 

plete details or a product 

demonstration, contact us 

today: 

Phone: 800-422-4210 

Fax: 800-622-6210 

Web: http://AccessSecure.mot.com/Accesspoint 


(MA) MOTOROLA 
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It’s never been easier to fill in your network 


Message Center Management 


Historically, during the days of Lewis and Clark, pio- 
neers were brave explorers who faced daily hardships 
head-on along the Oregon Trail. These early trailblaz- 
ers led the way for other settlers to follow. Although not 
too many uncharted territories are left to explore in the 
United States geographically, developing technology 
has brought a whole new breed of explorers and inno- 
vators to the foreground. 

After nearly 40 years of developing, customizing and 
building wireless communications networks, Message 
Center Management (MCM) has earned recognition in 
the industry as a pioneer and an innovator. Since 1960, 
the company has provided timely business solutions, 
including network deployment of transmitting systems. 

Today, the company continues to uphold its pioneer- 
ing tradition via its growing lineup of professional serv- 
ices and simplified site installation. MCM offers a com- 
plete package of facilities and carrier services, coupled 
with a Web-accessible inventory of facilities. From site 
acquisition to installation, maintenance and manage- 
ment, MCM focuses on customizing its service offerings. 


A rich history 

Based in the heart of the Northeast in Hartford, CT, 
privately held MCM. embodies the pioneer spirit that 
drives the wireless industry. Initially, MCM evolved from 
wireless network construction. Its founders and presi- 
dent were one of the first land mobile license holders in 
the wireless industry. As a license holder of paging and 
SMR frequencies, the company built a network from 
Maine to Florida, and in the early 1990s, went on to 
build and launch one of the first nationwide paging net- 
works in North America. 

As MCM progressed, it continued to strive to meet cus- 
tomer requests. It was this basic business practice that 
quickly led to MCM's thriving business of site management. 

“Over the years and throughout these builds, property 
owners began to ask if we could manage their rooftops, 
towers, water tanks and other structures and bring on other 
wireless carriers,” said Maria Scotti, MCM's director. 
“Hence, the inception of Message Center Management.” 


Facilities services and management 

Management of site facilities, tower, rooftop space 
rental, site selection/acquisition and regulatory zoning 
consultation are MCM’s core services. The scope of the 
company’s management offerings include: 
0 Controlled rooftop access: MCM has identified 
safety as its highest priority. “We will make sure the site 
installation is safe and secure, and provide whatever 
measures are necessary to restrict site access to un- 
authorized public and personnel,” said Scotti. 
1 Compliance with all local, state and federal regulations: 
Local permitting and zoning regulations varies from region 
to region. MCM relies on its staff's experience to under- 
stand local ordinances to make sure its clients are in full 
compliance. Depending on the nature of the installation, 
FAA laws may also need to be considered. 
© No radio frequency interference: In 1996, the FCC set 
stringent law and complex regulations prohibiting RF in- 
terference. MCM believes that its expertise in this area is 
a critical ally to its clients to assure that rooftop tenants 
comply with all FCC regulations. MCM takes specific mea- 
sures to guard against interference with existing systems 


in a building. For 
rooftops with mul- 
tiple transmitters, 
MCM's goal is to 
prevent transmit- 
ter-to-transmitter 
“intermodulation” 
interference. 

1 Site manage- 
ment for maxi- 
mum _ business 
potential: “We 
have relation- 
ships with the 
industry's largest 
wireless service 
providers, allow- 
ing not only the 
ability to effec- 
tively manage carrier-owned facilities, but to maximize 
co-location opportunities” Scotti said, 

© Professional site management: The MCM staff in- 
cludes professionals in site leasing, site acquisition, con- 
struction, engineering and contract administration. The 
company will continue to focus, Scotti said, on offering 
customers a courteous, professional relationship with a 
“single-phone call solution” to any issue that may arise. 


Servicing the carriers 

Continuing development of wireless telecommunica- 
tions services and the proliferation of alternative local 
service providers, coupled with the demand for more 
communications services, have created a business op- 
portunity where once there was none. Today's carriers, 
realizing this potential, turn to MCM for guidance in the 
following areas: 
O Site acquisition and management: Carriers rely on 
MCM's quick site locator service and inventory listings to 
assist them with eliminating coverage gaps and filling in 
networks. If a location is outside the company's inventory, 
MCM's site acquisition services are available to help car- 
riers locate the right sites for their needs. MCM continu- 
ously expands its inventory listings. A complete listing 
can be found on the site locator section of MCM’s most 
recently redesigned Web site at www.mcmgmt.com. The 
QuickSite Locator provides quick access to the 
company’s inventory of rooftops, water tanks, towers and 
other structures through the country. 
Site installation, maintenance and security: Acting as 
the construction manager of the site installation and 
maintenance, MCM can oversee zoning issues, pre- 
pare engineering and architectural studies, coordinate 
local utility services and provide routine maintenance. 
MCM will supervise equipment installation and ensure 
property integrity. And, as a final assurance, MCM 
maintains stringent procedures and systems at all of its 
facilities to keep its customers’ equipment safe. 
© Site intermodulation and RF emissions studies: MCM 
reviews all tenant equipment specifications and required 
FF filters to assure maximum co-location use. New equip- 
ment will not be added to the site until all factors have 
been analyzed and approved. MCM provides intermodu- 
lation, RF emissions control, OET-65 compliance, FCC/ 
FAA compliance and inventory contro! on all of its sites. 
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AN ADVERTISING SUPPLEMENT 


It's Never Been Easier 
To Fill In The Blanks. 


MCM makes it simple to fill in your network. We 
have the locations and inventory you need - and 
the ability to provide them within your time frame. 


For nearly 40 years, MCM has been a pioneer 
and innovator in wireless communications. You 
can count on us to take care of coverage gaps. 


Make the call: (800) 235-9868. And let your 
network be heard. 


MCM 


Message Center Management 40 Woodland Street + Hartford, CT 06105 
Keep Your Sites On Us www.memgmt.com 
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THE PUBLIC INTEREST 


Mexican standoff 


r dr. 


By Robert H. Schwanin 


I you've ever had the FCC inspect one 
of your facilities, you know what it's like 
to have the federales come callin’. Itusu- 
ally begins witha telephone call from an 
FCC field agent who tells you that they 
will meet you at your site ina few hours. 

“Please have copies of your licenses 
and your station logs ready for our re- 
view,” the syrupy voice states 
with faux politeness. 

You. of course, drop what 

you're doing and rush to the 
filing cabinet, where you're 
sure the licenses have been 
neatly filed. Rifling through 
the copies, you notice that one 
of your licenses is missing, and 
another one doesn’t list the 
right coordinates. Ah—no— 
that’s the one you meant to 
new last month. 
What's the expiration 
date?" you ask aloud of no one 
in particular. “Darn it! How 
many mobiles does that say? 
No! NO! This isn’t fair. ... 1 
know—I'll tell them that my 
old office manager died and 
took the records with her. 
Yeah! No—wait! That's no 
good. ‘My dog ate it’? No 
good. Uh, uh, ‘The ERP’s so 
high because I don’t know a 
in antenna from a granola 
bar’? Holy moley, this ain't 
going well already, and 
they're not even here yet.” 

A couple of dozen opera- 
tors enjoyed this thrill last 
year when the FCC sent in- 
spectors around the Denver 
area lo see how people were 
using that stuff called “spec- 
trum.” What the inspectors 
were after was evidence of 
stations that were providing commercial 
service on private-licensed channels 
Did they find evidence? Yes. Did some 
operators get caught with their prover- 
bial drawers around trembling ankles? 
Yes, Could this happen to you? Oh. yes. 


Schwaninger. MRT's regulatory consultant, is 
the principal in the law firm of Schwaninger & 
Associates, Washington, which is counsel to Small 

iness in Telecommunications, Schwaninger is 
also 4 member of the Radio Club ol 


America, 
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There are many signs that the FCC is 
beefing up its enforcement efforts across 
the board. New people have been hired to 
process complaints. The FCC’s 
Gettysburg office now has enforcement 
folks in residence. Formal complaints 
against common carriers and cable TV 
licensees are actually being processed in 
less time than it takes to build a battle- 
ship out of Popsicle sticks. 

So, what should you do? How 
about looking in the darn file 
drawer before the FCC inspects your 


Wlustration by John Hayes 


facilities? What a concept! You would 
be surprised at the change in attitude 
the FCC has when you keep your li- 
censing up to speed so that there is 
some quaint resemblance between the 
technical parameters on your license 
and the equipment you are operating. 

As for shared facilities (those that are 
used by more than one private radio li 
ensee and that operate on private spec- 
trum in accord with 47 CFR Part 90 rules 


November 1999 


[section 90.179]), it would be really keen 
if your records reflected those sharing 
agreements. Without the deal committed 
lo paper, it just falls apart. The FCC is 
going to figure that if the sharing licens- 
ees don’t have a contract, then they 
aren't sharing. They're just getting com- 
mercial service [rom the two-way shop's 
repeater. 

In general, the F s issuing more 
and more fines, notices of apparent li- 
ability (NALs), orders to show cause and 
Jetter inquiries under Section 308(b) of 
the Communications Act. 
Licensing with exactitude 
is being demanded, and 
failure to keep it current is 
resulting in fines paid for 
all transgressions. For ex- 
ample, a local government 
was fined a few thousand 
dollars for letting its spe- 
cial temporary authoriza- 
tion (STA) lapse for seven 
days. Think cero toler- 
ance—and get it together. 


Bordering on madness 

Ofcourse, no matter how 
well you prepare yourself, 
“no one expects the Spanish 
Inquisition.” That is, no one 
expects acall from the U.S. 
Department of State. One 
operator, Kwik-Page Com- 
munications, Los Angele: 
gotsuchacall. 

Kwik-Page is licensed 
to operate a number 
of 931MHz paging facilit- 
ies along the West Coast, 
witha system that stretches 
from Southern Calif- 
ornia to Washington on 
931.6625MHz. Three of its 
licensed facilities serve the 
San Diego area. Unfortu- 
nately, the FCC's database 
only showed one of the li- 
censes when the FCC en- 
tered into an agreement, called a protocol, 
with the Secretaria de Communicaciénes y 
Transportes of the United Mexican States 
to decide how this spectrum would be used 
within 120km of the border. 

When the protocol was announced, 
the FCC did grandfather the use of all li- 
censed facilities using the channels on 
the U.S. side of the border. So, the one 
facility shown as licensed to Kwik-Page 
was allowed to continue Lo operate. 
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One filter can’t solve all signal 
interference problems, right? Ai ANC, 


Wrong! Try 


+ Improves Fade Margin 


“+ Adapts to all Receivers 


ean ‘ Filt ificati 
Eliminates Paging Interference ilter Specifications 


Frequency: 928-953MHz 
“> Compact Size Gain: 10aB 

Bandwidth: 40k12@34B 

“ ‘ SOkHZ@ 600B 

* Very High Q yi HI2VDC/LISVAC 
<SdB 
+ Narrow Bandwidth Frequency Bands: 
50368F 928.00625 to 928,99375MHz 


.j : A 932.00625 to 932.4937SMHz 
+ Compatible with any MAS 50368FS-U 941.0625 to 941.49375MHz 
952.00625 to 952.99375MHz 

Patent Pending Channel Spacing: coe 

12, lz 


25kHz 


User Friendly Operation 


*We’re so confident that Ultra-Q will solve your interference problems, we offer a 30 day trial! 


AeroComm, Inc. 560 Sylvan Avenue, Third Floor, Englewood Cliffs, NJ.07632 
Phone: (201) 227-0066 ¢ Fax (201) 227-0067 


E-Mail: mail@aero-comm.com # Website www.aero-comm.com 


Cirele (14) on Fast Fact Card 


What about the other two transmitters? 
Well, according to the State Depart- 
ment, they're not supposed to be operat- 
ing. 

Now we've gota problem that is more 
exciting than trying to explain to a diplo- 
mat what power flux density is. The Mexi- 
can government wants the U.S. govern- 
ment to honor the protocol (translation: get 
Kwik-Page off the frequency). However, 
i s licenses for its two non- 
grandfathered stations, The Mexican op- 
erators are complaining about interference 
from Kwik-Page’s system. The Communi- 
cations Act does not allow the FCC to can- 


cel licenses without a hearing and other 
due-process protections. The local San Di- 
ego FCC field agent is pulling his hair out 
trying to find a technical solution. The 
Wireless Telecommunications Bureau is 
trying to figure out a solution. The State 
Department is trying to avoid appearing 
stupid to the Mexi 
Mexican government is getting heat from 
its licensees, who thought the channel 
would be clean near the border. And Kwik- 
Page... is trying to serve its customers. 
Kwik-Page is getting fed up with 
the constant assault on its operations 
by the FCC, the Mexican government 


_« UHF Trunking Ready 
* CTCSS/DCS Capability 


| © LTR® Trunking Logic Controller 


* Repeater Disable Device for Co-channel Protection 
* Easy interface and set-up with most repeaters 


{ * Allows conventional and trunking users 


" to share channels 


1cRO 


| Tel (828) 684-7474 » (800) 798-7881 
| Fax (828) 684-7874 


| www.tridentms.com * sales@tridentms.com 


om 
| 


* Interconnect Model Available 


| FR 

| TRIDENT 
SY STEMS 
| Two Trident Drive, Arden, North Carolina 28704 
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and the State Department. It has tried 
to accommodate the FCC by configur- 
ing one of its stations to direct the 
signal north, but the efforts have not 
netted the beleaguered operator any 
good will. Instead, Kwik-Page is be- 
ing invited to round after round of 
discussions to address the problem, 
even though the solution is simple. 
The FCC should simply: (1) admit 
that it made a mistake in failing to list 
two facilities in its grandfathering lan- 
guage within the protocol; (2) amend the 
protocol to protect its licensees’ lawful 
use of the spectrum; (3) provide Kwik- 
Page with its rights as a commission lic- 
ensee; (4) respect due process; and (5) 
stop trying to make Kwik-Page provide 
the solution to the FCC’s own mistak 
This method of “We blew it, you fix 


The FCC also 
entered into the 
protocol without 
public notice or 
even individual 
notice to affected 
licensees. 

If the agency had 
asked ... 


just not working. 

The Kwik-Page situation is not 
wholly unique. My sources tell me that 
the FCC has similarly messed up with 
other 900MHz paging licensees along 
the border. Are these other licensees 
playing along, or digging in? 


It's a long id that has no turning 

Here's the irony: The FCC itself clearly 
states in its auction orders that persons us- 
ing the FCC database should recognize 
that the FCC does not rant the accuracy 
of the information contained therein, 
which may, indeed, be incomplete or sim- 
ply wrong. So, the FCC cannot say it 
wasn't warned. The FCC also entered into 
the protocol without public notice oreven 
individual notice to affected licensees. If 
the agency had asked the licensees af- 
fected, it would have been told about errors 
in the database. 


Guessing how this one is going to turn 
out is kinda’ fun. It’s as though the 


affected licensees asked the FCC to 
show them the agency’s station logs for 
entering into the protocol, and the 
agency is rifling through its file drawers, 
saying “We'll just tell the Mexicans that 
our dog ate it. No, wail! That won’t 
work! How about ....” 
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“FIRST TO MARKET” 
NiMH Batteries 
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By Matthew Halverson 


“Out with the old, and in with the 
new.” It’s a time-honored cliché, and 
one that more than a few people ad- 
here to. There is a certain thrill to 
buying a new car, a new home or 
even a new suit that no one has ever 
driven, lived in or worn. respectively. 
As long as you don’t default on the 
payments, it belongs to you. Buying 
‘used’ is considered to be the less de- 
sirable second option for those who 
simply can’t afford the luxury of a 
new item. However, in the world of 
RF test equipment, a few people 
would like to change the image of 
used items and show that it is pos- 
sible to teach an old dog new tricks. 

Test equipment is expensive. Spec- 
trum analyzers, oscilloscopes, radio 
service monitors and other such units 
can cost from $20,000 to $30,000. Al- 
though large corporations, like OEMs, 
have little trouble spending large sums 
on equipment, it is the smaller service 
center or maintenance shop, struggling 
to adhere to a budget, that has difficulty 
allocating money for expensive analyti- 
cal devices. That's where the used 


Halverson, an MRT intern, is a senior in the 
journalism school at the University of Wiscon- 
sin—Madison, His email address is 
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equipment dealers come in. 

“Our main market is ‘mom-and-pop’ 
middle-Ameri d Paul Zeppa, 
president of RF Imaging and Communi- 
cations, Martinez, CA. “Price is the 
number-one reason these smaller com- 
panies buy used. These guys can get a 
unit that is option-rich for 70% of the 


‘If it wasn’t 

for price, 

everyone would be 

buying new.’ 
—Bowman 


original cos! 

However, a 30% discount is not 
necessarily the rule. Steve Noll, a test 
and manufacturing engineer for 
Advanced Photonix, Camerillo, CA, 
and who also operates a Web site de- 
voted to used test equipment dealers 
(www.big-list.com), pointed out that 
there can be | price difference be- 
tween two identical units sold by two 
different dealers. “It definitely pays to 
shop around,” he said. 

Rick Bowman, owner of Amtronix In- 
struments, Lakewood, NY, said several 
factors enter into the pricing of used 
equipment: everything from the condi- 
tion in which a unit comes to the dealer 
who refurbishes it, to the age of the 
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piece, can affect the used price. In the 
end, however, the most basic tenet— 
economics—is the deciding factor. 

‘Just like with any other product, sup- 
ply and demand are the biggest things 
that determine the price,” Bowman said. 
“Tf no one is buying it, the price is going 
to godown.” 

However, Bowman said the prolifera- 
tion of cellular, paging and two-way 
radio over the last decade has greatly 
increased the demand for used equip- 
ment among smaller companies. 

“The majority of our buyers are 
smaller to midsize companies,” he 
said. “Price is no doubt the major 
factor. If it wasn’t for price, everyone 
would buy new.” 

The growth of these communications 
sectors has stimulated a greater demand 
for used equipment, and it has also cre- 
ated a larger pool of equipment from 
which used equipment dealers can cull 
their resources. Both Zeppa and Bow- 
man said they get a majority of the units 
they resell from larger companies that 
have either gone out of business or shut 
down a particular division 

“There has been a lot of action in the 
radio production and RF-related indus- 
tries lately,” Bowman said, “A lot of 
companies start up, buy new equipment, 
shut down after five years and then have 
to sell off that equipment.” 


Buyer be awa 
Although purchasing used equipment 
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is an attractive alternative to spending 
exorbitant sums on new units, Noll of- 
fered a few caveats to potential buyers. 
“There are two things you definitely 
want from a used equipment dealer, and 
most offer them: a warranty of at least 
90 days and a right of refusal of be- 


tween five to 10 
days, during which you can return the 
unit, with no questions asked,” he said. 

RF Imaging offers a six-month parts 
and labor warranty and a 10-day right of 
refusal. Amtronix offers a 90-day full 
warranty on parts and labor and a five- 
day right of refusal. Noll says both plans 
are well within the parameters for a 
reputable dealer. 

Another important question to ask, 

according to Noll, is whether the in- 
strument comes calibrated and 
whether the dealer can provide a cer- 
e of calibration. 
There are probably a lot of dealers 
out there that don’t calibrate their 
units before selling them,” he said. “It 
costs a littke more, maybe $50, but it 
would be very wise to get that certifi- 
cate of calibration.” 

According to Zeppa, you can never be 
too careful when asking about the cali- 
bration of equipment. 

“I've gotten a lot of equipment, 
from the dealer network, that is sup- 
posedly calibrated, but it turns out not 
to be,” he said. “I just go ahead and 
‘cal’ everything, and everything is 
performance-tested, 

Bowman said it is also important to re: 
search the methods of calibration. For e: 
ample, an “NIST-traceable” calibration 
means that the dealer applied the stan- 
dards of the National Institute of Stan- 
dards and Technology. “In this case. you 
can gel paperwork that shows the equip- 
ment has been calibrated to these stan- 
dards,” Bowman said. 

Other considerations, such as the 
availability of an operator's manual, ac- 
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cessories or system options, are not as 
important and can be dealt with on a 
case-to-case basi 


Aesthetics and dealer reputation 

The appearance of the unit is some- 

thing else to consider. 
Zeppa compared the sale of 
used equipment to the used 
car industry. 
“It's got to look as 
good as it operates,” he 
said. “If you take it out 
E of the box and it doesn't 
= look good, that creates a 
bad first impression, It 
might work perfectly, 
but if it doesn’t look 
nice, that customer is 
* cursing me every time 
he looks at the unit.” 

Bowman said going 
» the extra mile to make an 
instrument look good is 
a small price to pay for 
the customer satisfaction. 

“Cosmetics are very important,” he 
said, “These pieces are expensive 
enough that we can spend a little extra 
money to make them look good.” 

Dealers that do not go that extra mile 
(or the first few, for that matter) bring 
down the reputation of the 
rest of the industry, accord- 
ing to Zeppa. 

“You've got a lot of guys 
in the business that are 
‘working off their kitchen 
table,’ so to speak, selling 
for less and not backi 
their merchandise,” 
said. “Luckily, they can’t 
compete because they pro- 
duce an inferior product,” 

Bowman had a similar 
assessment. “A lot of the 
big companies with lots of 
money buy new sim- 
ply for the peace of 
mind. That’s why 
when you buy used, 
you have to be cau- 
tious, A customer 
has to have faith in 
the calibration and 
the overall perfor: 
mance of the un 

Complicating the 
used equipment 
buyer's assessment 
of a renovated de- 
vice (and the work- 
manship that went 
into its restoration) 
is the lack of regu- 
lation in the used 
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equipment industry. Both Bowman and 
Zeppa said regulation could help, but 
questioned how effectively dealer prac- 
tices could be controlled. 

“There’s no real way to regulate the 
industry because anyone can slap a cali- 
bration sticker on their product,” Zeppa 
said. “The ability to offer those warran- 
ties and rights of refusal is what sets a 
reputable company apart from others 
because if you can’t stand behind your 
product, you can’t offer them.” 

Bowman pointed out other ways to 
combat the lack of regulation, “There 
are several new compliance standards 
for calibration,” he said. “The Z540-1 
set of compliances tells everything a lab 
has to do in order to be in compliance, 
and a lab can be audited by the govern- 
ment to make sure they are in compli- 
ance if they claim to be.” 

Untrustworthy dealers and lack of 
federal regulation aside, used test 
equipment offers a viable alternative 
to companies and agencies without 
the means to purchase a new instru- 
ment. It's fun to take that brand new 
product out of the box and realize 
that no one has ever used it before, 
but there’s something to be said for 
the character and personality of a 
used item. 
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A WALK IN THE PARK 


New hand-held analyzers make field testing easier and more convenient with their 
decreased size and combination of functions. 


By Yuenie Lau 


In the race to offer customers wireless 
services, carriers continue to add cell 
sites, both on the hills in the suburbs and 
on the rooftops of city building: 
technicians responsible for maintaining 
the performance of these cell sites have 
had to do more testing as a result of this 
commercial explosion, lugging so- 
called “portable” instruments to each 
location. New hand-held test instru- 
ments, however, are changing the way 
technicians look at signals and making 
analysis easier and less strenuous, 

Carriers are expanding services by in- 
stalling multichannel, multipoint distri- 
bution services (MMDS), local 
multipoint distribution services (LMDS) 
(currently known as BWA), wireless lo- 
cal area networks (WLAN) and other 


Lau is with the marketing department of the 
Mircowave Measurement Division of Anritsu, 
Morgan Hill, CA 


point-to-multipoint sites throughout the 
country, some close to existing cellular. 
PCS and microwave base stations. Al- 
though these services operate at different 
frequencies, interference occurs often 
because of the growing number of tower 
sites. Field technicians are being dis- 
patched to quickly determine the cause 
of such noise. 

Determining if there isa fault, inter- 
ference or a cell coverage problem ata 
te adds anoth k fora single techni- 
cian, who may already be responsible for 
as many as 50 cell sites. Worse, the field 
technician, who receives less training 
than in the past, may still 
trum analyzer and a vector network d 
lyzer (VNA) to the site, Although both 
instruments are considered “portable.” 
they are not lightweight—especially af- 
ter the tenth stop. Most portable lab in- 
struments are not user-friendly by field 
standards and are tailored to a user who 
is willing to browse through a thick oper- 
ating manual Lo operate the instrument. 
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Since spring, field technicians for some 
of the nation’s largest carriers have imple- 
mented Anritsu’s newest Sitemaster ana- 
lyzers, the S114B and B, to solve 
portability and operational challenges. 
Both instruments incorporate the testing 
capability of a spectrum analyzer and a 
VNA in one unit weighing only four 
pounds. The units were designed to per- 
form tests much faster and more accu- 
rately by providing the spectrum analysis. 
and vector measurement features in a 
single hand-held instrument, 

Spectrum analysis capability is espe- 
cially important in point-to-point signal 
analysis because it can be used as an ini- 
tial test to get a quick review of signal 
strength, Using spectrum analysis, tech- 
nicians can determine if there is a hole 
by checking if signal strength is below 
the threshold. 

The new instruments also address 
multipath problems. The technician 
simply walks around the cell site’s area 
with either analyzer to make sure the 
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signal remains above the threshold. It is 
much more difficult to do this with a 
“portable” spectrum analyzer weighing 
more than 35 pounds. 

Portability is also useful when de- 
ploying a WLAN or WPBX system in- 
side an office building. In such a se 
nario, signal holes may not be easily 
simulated by some site simulation pro- 
grams because of modeling complexity. 
A portable analyzer allows a technician 
to measure the site and to report back to 
confirm or notify site coverage that dif- 
fers from the computer prediction. 

Technicians are also using the 


spectrum analysis feature to deploy a 
point-to-multipoint site. Most new RF 
radio designs specify a single outdoor 
unit (ODU) in which the RF circuitry is 
integrated with the antenna enclosure. 
The analyzers are being used to align 
the customer receiver antennas to the 
base station transmitter antenna and to 
ensure no interference signals are 
present that will impede the radio re- 
ceiver performance. By connecting an 
analyzer to the IF output cable from the 
ODU, the technician can monitor the IF 
signal strength. Maximum signal level 
usually indicates the best alignment 
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path. While in this configuration, the IF 
cable’s quality can also be determined. 

Technicians can also assess the perfor- 
mance of a transmitter with the portable 
analyzers because the spectrum analysis 
function provides occupied frequency 
bandwidth measurement capability. 
Channel power and adjacent-channel 
leakage power of the radio transmitter 
can also be determined. The analyzer’s 
10kHz resolution allows examination of 
TDMA and CDMA signals from cellular 
or PCS sites, further aiding technicians 
as they travel from site to site. 

Because field technicians need to per- 
form much more than spectrum analysis 
these days, the analyzers have been de- 
signed with more measuring capability, 
The units have better than a —85dBm 
noise floor to help technicians quickly 
determine if there is signal interference. 
They can conduct all the other measure- 
ments that are required in the field, in- 
cluding return loss (VSWR), RF signal 
output power, cable loss, and distance- 
to-fault, All these tests are performed at 
laboratory-quality tolerances. 

An RF power monitor option is also 
being used by technicians. With the op- 
tion, broadband power can be measured 
from +20 to —45 dBm with <*1dB ac- 
curacy. Power can be measured in watts, 
in absolute decibels above ImW (dBm), 
in relative power difference expressed 
as decibels (dBr), or as a percentage. 

In addition to having multiple testing 
features in a lightweight housing, which 
inherently saves time, field technicians 
can conduct the tests rapidly because an 
intuitive and simple user interface 
guides technicians through the testing 
process. A menu-driven display requires 
the technician to make only a few key- 
strokes to conduct any of the standard 
tests. Results can easily be read under 
any conditions, even on cloudy days or 
at dusk, because the analyzers feature a 
large, backlit. VGA LCD. 

The analyzers are also helping techni- 
cians back at the office. All traces can be 
downloaded to a database for data man- 
agement or directly to a PC screen. The 
data can be exported as a metafile for re- 
porting on-site deployment or mainte- 
nance. Data can also be downloaded into 
a spreadsheet for further analysis. 

Today’s field technicians have had 
the gauntlet passed to them for install- 
ing and ntaining cell sites. With ad- 
ditional sites (o monitor and fewer tech- 
nicians to do it, bulky multiple instru- 
ments are no longer sufficient. By using 
analyzers with spectrum analysis capa- 
bility, the technicians can now meet the 
demands of the market: timely analysis 
on as many cell sites as possible. ill 
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Data communications lines and equipment are vulnerable to electrical 
transients. Assessment of the application guides proper surge protection. 


By Alex Gorosito 


Today’s data equipment is vulnerable 
to voltage surges and electrical tran- 
sients. A single IC package can contain 
more than 100,000 memory bits and 


more than 5,000 logic gates. The high 
sensitivity, due to the small size of the 
chips used in these packages, makes 
them susceptible to quick degradation 
from voltage surges and transients. 
PLCs, MUXs, HUBs, RTUs, SCADA, 
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Figure 1. A lightning surge or transient can Invade equipment via various routes. 
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and telemetry equipment are especially 
vulnerable to electrical surges because 
of their low operation voltages. Many of 
these components can be damaged 
beyond repair by an electrical surge as 
low as 20V. 

Sources of electrical surg 
merous. The most common is 
lightning strike, which will affect 
nearby data lines through induction. 
Industrial transients caused by switch- 
ing and commuting of electrical mo- 
tors are also significant disturbances. 
The operation of such devices can 
cause abrupt shifts in the ground po- 
tential that can generate a current 
flow through a nearby dataline to 
equalize the ground potential. 

Electrostatic discharge (ESD) is an- 
other form of an electrical surge that can 
be included in this group. Although of- 
ten overlooked, ESD can harm fragile 
data equipment. ESD is caused by two 
non-conducting materials rubbing to- 
gether, causing electrons to transfer 
from one material to the other. Once the 
material comes in contact with another 
object of lower electrical potential, a 
discharge occurs. Lightning strikes are 
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Figure 2. Power-handling capabilities of most 
surge protectors are commonly tested 
agalnst a hypothetical surge in an 8/20us 
waveform. 


the most severe cases of ESD. 

The consequences of electrical 
surges and transients may be severe. 
Although the event is brief, the 
amount of energy that is carried can 
be great. A typical transient event can 
last from a few nanoseconds to sev- 
eral milliseconds, carrying several 
thousand volts and at least a few hun- 
dred amperes of current. These events 
may cause burnt line cards, lockups, 
loss of memory, problems in retriev- 
ing data, altered data, and garbling. 
The user who first thinks of damage 
in terms of hardware problems or an 


ac power-related problem often over- 
looks all these unfavorable effects. 


Transient suppressors 

Any piece of equipment can be 
considered as having a protective halo 
around it that can be invaded in two 
ways: through the power line or 
through the communication line (i.e., 
telephone line, coaxial line, RS-232, 
RS-422, R-485, RS-423, and 4-20mA 
current loop cables). 

Figure | on page 26 illustrates how 
equipment, such as a dispatch computer, 
should be protected. Both the ac power 
line and the de communication line pro- 
vide direct paths through which voltage 
surges and electrical transients can 
travel and damage the equipment. A 
common mistake is to believe that a 
surge protector is not necessary on the 
ac power line because the uninterrupt- 
ible power supply (UPS) provides ad- 
equate surge protection. The main func- 
tion of the UPS is to provide continuous 
power for a limited amount of time dur- 
ing a brownout or power outage. Al- 
though the UPS may provide some pro- 
tection, its power-handling capabilities 
and response times are mediocre at best. 

It is also vital that all surge protec- 
tors and UPSs be grounded to a com- 


mon earth/ground as shown in Figure 
1. This avoids differences in ground 
potentials that may generate a current 
flow through a nearby dataline to 
equalize the ground potential. 

To protect equipment from incoming 
surges through the dataline, the user 
must first determine the electrical 
specifications of the equipment being 
protected. Generally, de communica- 
tions applications can be broken down 
into two line-type categories: twisted- 
pair wires and coaxial cable. 

Twisted-pair applications are the 
most common form of wiring in data 
communications. They consist of two 
identical wires wrapped together in a 
double helix. Both wires in the pair have 
the same impedance to ground, making 
the pair a balanced medium. This char- 
acteristic helps to lower the wiring’s 
susceptibility to noise from neighboring 
cables or external sources. A common 
example of a twisted-pair application is 
a telephone line. A single telephone line 
consists of two copper wires: one for 
transmitting electrical impulses and one 
to receive them. Coaxial applications, 
on the other hand, consist of a solid wire 
core surrounded by one or more foil or 
braided-wire shields, each separated 
from the other by a plastic insulator. The 


28 MOBILE RADIO TECHNOLOGY 


Geographic Signal Coverage 
At Your Fingertips. 


The STI-9100 Mobile Signal Measurement and Analysis System 


Fu measurement to 
report, the STI-9100 is the 
most cost-effective and easy- 
to-use signal measurement 
and analysis platform on the 
market. 

A versatile receiver interface 
allows for connection to: the 
instrument or application 
specific receiver of your 
choice ensuring a long and 
useful system life. 

From: Mobile Radio to 
Cellular, Broadcast to Paging; 
NPCS to PCS, the STI-9100 
is the GPS based data 
acquisition and analysis plat- 
form of choice for measuring 
communication system cover- 


age and performance, 


“Geographic Signal Coverage At You Fingertips” 


Survey Technologies 
Incorporated es 


503-848-8500 
Fax 508-848-8594 


httpa/www.surveytech.com 
Email: marketing @surveytech.com: 


17980 S.W Shadypeak + Beaverton, OR 97007 


Circle (21) on Fast Fact Card 


November 1999 


www.mrtmag.com 


inner core carries the signal, and the Sabri. 
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Protecting twisted pa 

Once the type of application is deter- 
mined, the proper type of surge protec- 
tor must be selected, Whether it is a 
twisted-pair or a coaxial application, 
surge protection selection is based on 
some basic questions. If the application 
is twisted pair, the four questions the 
user should ask are: 

1, What is the application’s nominal 
voltage? 

2, What is the transmission speed of 
the data that are being passed? 

3, What is the application's current 
rating? 

4. How many pairs of these “twisted 
pairs” does the application include? 

In selecting a surge protector, the 
nominal voltage of the twisted pair ap- 
plication must be known to assign a 
proper clamping voltage. According to Sta BE HS. dB 


CAL 


i 
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Ohm's Law (V=/R), voltage is SIGART SENT anos ESS 
proportional to the current, keeping the Comment 12 HI: WSWREST1) 
Comment 2: OH: Ingeriton loggea(S21) 


series resistance constant. Once the Daler TVFER.GB 178139 
voltage level reaches the surge 
protector’s clamp volt: the excess Figure 3: VSWR and insertion loss of a Citel, N-type coaxial surge protector. 

energy that may have damaged the de 

communications equipment is diverted As a rule. the clamping voltage of 1.4 times the application’s nominal 
to a common earth/ground point. a surge protector should not exceed voltage. Clamping voltages for typical 


IY [eyn¥A there's a perfect replacement for all of your 
People Finder” applications — the new 
PAGE CENTER’ from Zetron. 


bilidy SMe 


=a 


The Page Center is a complete on-site paging 
system. It accepts inputs from its numeric keypad, 
an optional alphanumeric keyboard, RS232/TAP 
telephone fine, alarms, and DTMF handheld 
racos, 
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Zetron, Inc. PO Box 97004, Redmond WA 98073-9704 USA 
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Photo 1. Surge protector types (left to righ! 


: Ntype with external ground screw; N-type 


bulkhead; BNC-type with external ground screw. 


applications are shown in Table |, 
above right. 

In addition to knowing the ap- 
plication’s nominal voltage, the trans 
mission speed must be obtained. This 
information deals with the capacitance 
being placed on your twisted-pair line 


by the surge protector. This parameter is 
important for high-speed data rate appli- 
cations such as Category 5, 10Base T, 
RS-485 and TI/E1]. Capacitance can 
cause signal loss, or it can be the source 
of signal reflections if not properly used 
in a specific data line. To select a 


of 


Table 1: Typical clamping voltages of 
common dataline applications 
DATA LINE CLAMPING 
APPLICATION VOLTAGE 
RS-422 10V 
Fire alarms 1sv 
RS.232 30V 
Thermocouplers 30V 
Leased fines 55V 
Telephone lines 

with ringing voltage 190V 


transient voltage surge supressor 
(TVSS) device with regards to capaci- 
tance and general protection against 
transient threats, it is recommended that 
the TVSS be first tested in the circuit 
under normal operating conditions. 

‘he transmission speed limit 
of standard data lines such as telephone 
lines, 4-20mA loops, and RS-232 is 
about SOkbps. Any application exceed- 
ing this limit should be considered a 
high-speed data (HSD) line, and a surge 
protector with a low capacitance should 
be chosen, 

Identifying the current rating of the 
twisted-pair application is just as sig- 
nificant as the transmission speed and 
clamping voltage. TVSS devices for 
data lines such as RS-485, 4-20mA 
loops and telemetry equipment have 
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the ticket for keeping FM » 


broadcast out of your 
equipment. Because of its 


high power rating it can 


be used to keep FM out of + 
transmitters which is a 


major cause of intermod 


at sites co-located with {4 


FM broadcast. It is also 


useful when testing 


antennas at these sites 


Typical Filter Curve 
Please call for FREE application note: 
Intermods” 


“Protecting Sites from 
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VOCOM 


RooUcTs COMPANY, LLC 


RF POWER AMPLIFIERS 


MODELS AVAILABLE: 


@ VIIF 130-175 MHz to 500 watts output 
a © 230-280 Miz to 100 watts output 

UIE 400-512 Miz. to.350 watts output 
# 800-960 MHz to 200 watts output 


847-593-1213 
FAX 847-593-1320 
sales@vocomr.com 

www.vocomrf.com 
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current ratings of about 200mA. Appli- 
cations that have higher current ratings 
(e.g., 5300mA, LA, and 2A) will cause 
premature failure to the surge protector 
with standard data line current ratings. 

While determining the last three 
parameters, a simpler question must 
be kept in mind: How many of these 
twisted pairs need to be protected? 
Every wire connected to the equip- 
ment, even though it may not be in 
use, provides a path for harmful tran- 
sients. In today’s market, surge pro- 
tector configurations range from one 
pair to 200- or 300-pair blocks. 

Once all four parameters have been 
determined, the TVSS power-handling 
capability, also known as peak pulse 
current or maximum discharge current, 
should be investigated. These terms are 
defined as the maximum current that the 
surge protector can withstand for a 
given pulse duration. Pulse duration can 
be characterized as the length of time 
needed for the peak pulse current to 
reach a maximum value, plus the length 
of time needed for the peak pulse cur- 
rent to reach 50% of its peak value. 
Figure 2 on page 28 illustrates an 
8/20s waveform in which the power- 
handling capabilities of most surge pro- 
tectors are commonly tested. 

The waveform simulates “real-life” 
lightning-related surges. Thi gnifi- 
cant because the TVSS must be able to 
provide a low clamping voltage and be 
capable of diverting the lightning surge 
or industrial transient away from the de 
communications equipment without 


2.5GHz, 0.2dB at 4GHz) that the pro- 
tector is practically transparent on the 
coaxial cable. 

In addition to the frequency of the 
coaxial application, the power rating 
must also be known to assign a proper 
clamping voltage. Standard gas 
discharge tube protectors are available 
to protect power ratings as high as SOW, 
400W and 1,000W (continuous). As 
with the twisted-pair protector, once the 
voltage level reaches the coaxial surge 
protector’s clamp voltage, the excess 
energy that may have damaged the de 
communications equipment is diverted 


to a common earth/ground point. 

To connect the surge protector di- 
rectly to the coaxial apparatus, a com- 
patible connector type must be chosen. 
Common connector types are N-type, 
BNC, TNC, SMA and 7/16 DIN. 

The installation type is also an issue. 
Typical mounting styles are available in 
in-line and bulkhead types. In-line pro- 
tectors mount directly in-series with the 
coaxial cable, and grounding is done 
through an external ground screw that is 
attached to the body of the surge protec- 
tor. The advantage to in-line protectors 
is that they are easy to install and they 


capabilities. 


MicroConnect” 


Two-Way Radios for Work and Play 


The new PRYME MicroConnect™ line of two-way 
radios has something for everyone, 
professional radio users to weekend warriors. 
These are powerful portables (5-Watts VHF or 
4-Watts for UHF) that are truly palm-sized, 
measuring just 4.25" tall (excluding antenna)! The 
radios feature brass reinforced knobs and a metal 
chassis for durability, and the back-lit LCD display 
helps the user keep track of the radio's status, even 
at night. The MicroConnect™|ine of portables offers 
an impressive combination of power and 


from 


ProConnect™: 99 channel transceivers for 


conventional Land Mobile and Personal Mobile 
Radio applications. The ProConnect"* is available 
in three different frequency ranges: VHF Low Band 
(38-50 MHz), VHF (136-174 MHz) and UHF (440- 

470 MH2) 


short-circuiting. 


Protecting coax 

In a similar fashion, selecting appro- 
priate coaxial surge protection boils 
down to four questions: 

1. What is the application’s frequency 
range? 

2. What is the power rating? 
What is the connector type of the 
application? 

4. Is an in-line mounting style or a 
bulkhead mounting style preferred? 

Coaxial surge protectors are com- 
posed of either gas-discharge tubes or 
quarter-wavelength stubs. In both cases, 
the frequency of the coaxial equipment 
must be known. For example, the oper- 
ating frequencies of PCS and L-band 
applications are about 1.92GHz and 
800MHz, respectively. Gas-discharge 
tube surge protectors generally have op- 
erating frequencies as high as 4GHz 
with low leakage currents and insertion 
losses, Figure 3 on page 29 illustrates an 
N-type coaxial surge protector with in- 
sertion losses so low (0.066dB at 


JobConnect™: 8 channel transceiver for Job-Site 
use. The JobConnect™ is available in both VHF 
and UHF versions and comes with the 8 most 
popular job site frequencies already installed 
Additional or different frequencies are available 


ClearConnect™ and SportConnect™: These 
sporty new radios operate on frequencies within 
the General Mobile Radio Service, and are 
intended to be used by families for their own 
personal communications needs. The 
SportConnect™ is a 7 channel radio for the casual 
radio user. The ClearConnect™ is a 23 channel 
unit with repeater capability for the true GMRS 
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are suitable for retrofit applications. 
Bulkhead coaxial protectors are differ- 
ent only in the way they are grounded. 
Grounding is done through the chassis 
of the protector and the excess energy is 
discharged through the mounting panel. 
Bulkheads provide better electrical con- 
tacts for discharging excess energy from 
an electrical surge. Photo | on page 30 
shows two types (with one modilica- 
tion) of coaxial surge protectors. 


Placement of T" 
Surge protectors should be installed 
at both ends of the de communica- 


tions line, whether they are for a 
twisted-pair or a coaxial application. 
Once transients have been diverted to 
earth/ground, they will continue to 
travel if there is a source of lower 
ground potential, Transients will 
travel to that source through the path 
of least i probably a 
dataline. If only one end of the de line 
is protected, a harmful transient can 
flow back into the de communications 
line if the unprotected end is at a lower 
ground potential. With protection at 
both ends, it does not matter where the 
transient originates. It will always be 


| Paid for it the First Time | Used it! 
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inany customers that we 
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industry's best RF filter, you can spot 
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is easy to learn and interpret. For 


waveform TDR's, the 


experienced users, an external portable 
oscilloscope may be used for increased 


sensitivity and waveform analysis. 


The CableMate comes standard with an 
RS-232 serial computer port. Optional 
applications software is available for 
benchmarking cable installations for fu- 
lure comparison and maintenance, A cable 
library giving velocity factor and imped 
ance parameters for 66 cables is included 
“The user can add another 30 cables or 
change the evisting cables listed. 
A zoom feature allows the user to 
closely examine a small portion of a 
long cable. An exam mode with cursor 
lets you quickly determine the position 
of any suspicious fault showing up on 


the plot. This instrument is also ideal 
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ineasurement of the amount of cable 
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shunted to earth/ground, regardless of 
the difference in ground potentials, 


Proper grounding 

A protection system with a poor 
ground is the same as having no protec- 
tion at all. Proper earth/ground connec- 
tions are often overlooked. Recom- 
mended grounds are the utility company 
ground, a ground rod, well casings, and 
cold-water pipes that are composed of 
continuous metal. 

NOTE: Metal water pipes may at 
times be repaired and/or extended with 
PVC plastic piping. An interrupting sec- 
tion of PVC pipe nullifies the cold wa- 
ter pipe ground. Thorough investigation 
of a cold-water pipe is important be- 
cause the PV€ repairs or extensions 
may be hidden behind drywall, ceiling 
or flooring, 

Grounds that are unacceptable 
include sprinkler pipes, PVC pipe, con- 
duit, buried wire and any ground that 
cannot be verified. 


Grounds that are 
unacceptable 
include sprinkler 
pipes, PVC pipe, 
conduit, buried 
wire and any 
ground that cannot 
be verified. 


Bonding ensures the most effective 
ground. Bonding ties all of the grounds 
in the building together electrically, pre- 
venting diff i 
As a result, iis necessary to ensure that 
the ground used for the ac power is the 
same as the ground used for the de com- 
munications surge protectors, 

In connecting your surge protectors to 
a common ground point, all ground 
wires must be as short as possible. It is 
imperative that the ground wire not be 
coiled nor looped. Remember that tran- 
sients will travel by the path of feast re- 
sistance. The ground wire should be as. 
straight as possible so that there is no 
obstruction to earth/ground. Conductiv- 
ity is a function of wire diameter, as well 
as composition. The larger the diameter, 
the better the conductivity of the ground 
wire. Overall, grounding systems 
should have no more than 5Q of earth/ 
ground resistance. 


Shielded applications 
Shield grounding divides into two 
schools of thought: those who advocate 
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total shield grounding at both ends, and 
those who are in favor of floating one of 
the ends of the shield. 

The best shield performance is 
achieved when shield continuily is not 
broken and when shields are solidly 
grounded with a 360° termination to the 
chassis of the connected equipment at 
each end of the data/signal cable. How- 
ever, the shield will provide a path for 
power frequency ground loops, which 
can degrade performance. Floating one 
end of the shield can eliminate these 
ground loops, but it can also lead to 
open-circuit voltages. These voltages 
can capacitively couple into the “pro- 
tected” data conductors. 


Standards and ratings 
In some cases, the quality of surge 

protection is dictated by national or in- 

ternational standards such as ITU.K.22. 

This recommendation, in particular, 

seeks to recognize realistic facility tran- 

sient stresses on telecommunication 
equipment connected to an internal 

ISDN T/S bus. The standard covers the 

following aspects of over-voltage and 

over-current conditions: 

2 surges due to lightning strikes on tele- 
communication lines or to the build- 
ing housing the equipment. 

Qelectrostatic discharges generated by 
users touching the equipment or adja- 
cent plant. 

OQ lightning transient surges on mains- 
voltage power supplies to the 
equipment. 

Using the ITU.K.22 standard to pro- 
tect facility equipment from transients 
will result in a protection scheme likely 
to provide immunity to naturally occur- 
ring transients within the facility. 
Achieving the desired protection will 
require the engineer to pay close atten- 
tion to high-frequency events, such as 
suppressor response to high-frequency 
transients. The TVSS impulse dischar; 
current rating should be adequate to 
handle the long-duration transients. 

Other standards, such as UL497B, 
also provide a foundation of how com- 
munications line surge protectors 
should function under certain transient 

ss conditions. UL497B states that 
communications and fire alarm cir- 
cuit protector 
multiple-pair 


without fuses or other voltage-limiting 
devices. It also states that data commu- 
nications and fire alarm circuit protec- 
tors are intended to protect equipment, 
wiring, and personnel against the effects 
of excessive potentials and currents 
caused by lightning in communication 
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alarm-initiating or alarm-indicating 
loop circuits. 

These industry standards, as well as 
ITU.K.22 and European markings 
such as CE, help determine if a surge 
protector will provide the level of 
protection required for sensitive com- 
munications equipment. 


‘Take the proper steps 

Data equipment is vulnerable to volt- 
age surges and electrical transients. 
Users should be aware of the damage 
voltage surges, industrial transients and 
electrostatic discharges can inflict on 


expensive and delicate communication 
equipment, Without adequate protec- 
tion, the door is left open to damaging 
electrical surges. Steps should be taken 
to identify the types of de communica- 
tion equipment that need protection and 
to match surge protection to them. 
Companies such as Citel America 
have designed fast low- 
clamping, high-discharge surge protec- 
tors for all types of de communications 
lines. TVSSs can divert to ground all 
damaging transient voltages while re- 
maining transparent to the system they 
are are protecting. = 


Product 


Consultation Development 


For reliable EMI/RFI shielding 
performance, turn to the most experi- 
enced manufacturer in the shielding 
industry: Lindgren. We provide the 
product development, design/consulta- 
tion, engineering expertise, and quality 
testing that result in the most effective 
EMI/RFI protection and product choices 
within the industry. 
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Do you ({{ your coax? 


A benchmark standard approach to installing coaxial cable for mobiles will improve RF 
power measurements and improve reception quality in fleet vehicles. 


By Patrick E. Buller 


Do you cut your coax cable for your 
mobile two-way radio installations? We 
at Washington State Patrol (WSP) do. 
The reason? Repeatable test results. 

The Washington State Patrol installs 
equipment in as many 
as 500 new vehicles 
and retrofits more than 
100 vehicles each 
year. During the 
check-out phase, RF 
power measurements 
must fall within WSP 
standards (e.g., VHF: 


different. This feature can confuse the 
situation. 

Consider a cable. less than “4A long, 
that is inductive-reactive. When at- 
tached to an exact ¥2\ cable, the end re- 
sult is capacitive-reactive because of the 
180° phase shift of the /2\ cable. It takes 


band antenna via a duplexer. During the 
checkout phase, not all cars met the re- 
flected power standard, Changing du- 
plexers sometimes solved the problem, 
and at other times changing antennas 
solved the problem. Soon there were 
boxes of duplexers and antennas that 
would be labeled 
“GooD?”, “BAD?” and 
so on. Investigation 
found the problem to 
be intricate. 

Each individual 
component—antenna, 
duplexer and radio— 


100W forward power, 
5W reflected power. 
UHF: 30W forward 
power and IW re- 57 

flected power). If Bone lIne 
these measurements 
do not meet specifica- 
tions, the vehicle is set 
aside for further inves- 
tigation to determine 
the fault. This is the 


Figure 1. A quarterwave (#4X) cable can show an impedance from ground to 
infinity, depending on its length on either side of the quarterwavelength. 


performed according 
to specifications when 
tested with dummy 
loads. Specifications 
were met when 
connecting the an- 
tenna only to the 
radio, but when they 
were connected through 
the duplexer, a high 
VSWR was often in- 
dicated. When the 


point where frustration 
begins. The coaxial cables used to con- 
nect the radios to the antennas may be 
random in length. Coax that is termi- 
nated resistively with its own character- 
istic impedance will read “zero” re- 
flected power. If SWR exists, the watt- 
meter readings will be different for each 
length of cable. 

An antenna cut to exactly one 
quarterwavelength (YA) will have a 
nominal impedance of 37 + j 2242 
(assuming sufficient ground plane). Re- 
ducing the length slightly will eliminate 
the reactive component, resulting in 370 
resistance at the base, which yields a 
VSWR of 1.35:1. Therefore. if the watt- 
meter indicates 1|0OW forward power 
and 2.2W or less reflected power, every- 
thing is normal. 

As shown in Figure 1 above. a 4A 
cable can show an impedance from 
ground to infinity, depending on its 
length on either side of the 4d. Note 
also that the impedance repe: 
every 2h, except that the pha: 


a full wavelength (1) cable to repeat 
the exact phase. If the cable length is 
somewhere between A and 1A, and not 
terminated in its characte imped- 
ance, its impedance can be changed as 
seen from the sending end because of 
the “4d influence. A '4) cable can also 
be attached us a stub to a cable of the 
same impedance, adding reactive com- 
ponents, or an open or a short, as deter- 
mined by the length. 

This method was popular many years 
ago in the CB business when someone 
used the wattmeter in the reflected 
mode and began cutting the coax cable 
from the antenna until the meter read 
zero. This fooled the transmitter, but the 
cable mismatch was still there. 

“Ya got yer coax cul” was the catch 
phrase of the time. 

WSP cuts cables to establish a com- 
mon point whereby all measurements 
would use the same reference. Case in 
point: WSP had both 150MHz and 
450MHz radios connected to a dual- 
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same test was tried on 
another vehicle, it successfully passed 
the test. The discrepancy was caused by 
different cable lengths. Although the an- 
tenna by itself was OK, the duplexer 
added a small amount of inductance on 
VHF that either canceled or worsened, 
depending on the length of the cable, 
Similar effects occurred at 450MHz. 

The solution to have all cables cut 
toan “electrical” multiple of Yaa to pro- 
vide a constant reference point whereby 
each faulty component could be identi- 
fied, Physical length is unreliable be- 
cause of manufacturing differences 
among cable suppliers and varying ve- 
locity factors. 


Instrumentation 

To correctly establish a reference point, 
a test cable is assembled to the electrical 
Yah, including the NMO antenna mount 


Buller is an electronics design engineer for the 
Washington State Patrol, Bellevue, WA. He is also a 
member of IEEE, NARTE. RCA. APCO and ARRL. 
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Figure 2, To cut coax to the right 
length, install the NMO-to-UHF 
adapter with the 
Instrumentation 

cable, wattmeter 
and dummy load 
as described 

In the text. 


NMO FITTING P* 


and the UHF-to-NMO adapter. 
This cable is attached to the wattmeter 
for subsequent measurements. 
Connect a cable to port | of a coaxial 
“tee.” Connect a 500. resistive (dummy) 
load to port 2 of the tee. Connect the 
male side, port 3, to a wattmeter, (one 
capable of forward- and reverse-power 
readings), as shown in Figure 2 above. 
Temporarily connect the other end of 
this cable to the UHF-to-NMO adapter, 
and screw it onto a NMO antenna 
mount. Do not attach cable to the NMO 
mount at this time. Use a 5W portable 
radio at the desired frequency as the 
wattmeter power source for the mea- 
surements. Cut the cable until no re- 
flected power is indicated on the watt- 
meter. The result is an electrical /A, in- 
cluding the NMO mount. You have just 
set up the lab conditions whereby all 
further tests will be done. 


Cutting the coax 

Once this benchmark cable is avail- 
able, the process can begin, The vehicle 
installation will obviously include a 
cable from the NMO antenna mount to 
the transmitter location. To cut this coax 
to the right length, install the NMO-to- 
UHF adapter with the instrumentation 
cable, wattmeter and dummy load as 
previously described and shown in Fig- 
ure 2. Apply power to the wattmeter and 
note the reflected power. Cut the coax 
cable in small segments (14") until the 
wattmeter reads “zero” reflected power. 
Atthat length, the cable is a multiple of 
an electrical 4A. The 2A cable is open 
where the cut was done, which reflects to 
the wattmeter an open circuit that does 
not affect the 50Q fixed load. 

Now install the proper connector on 
the transmitter end of the cable and con- 
nect this end to the appliance of your 
choice. If you are now curious about the 
velocity factor of the cable, measure the 
physical length and compare it to the 2X. 
formula of 5,905/MHz) in inches. The 
quotient divided by the physical cable 
length is the velocity factor—usually 
0.66 for most coax and 0.8 for foam. 
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Because the cable is some multiple of 
Yad, all measurements will be reason- 
ably accurate. If some component other 
than the cable is not within specifica- 
tions, it is easy to replace one or the 
other items connected on either end of 
the coax cable. 

Note that 450MHz = 3 x 150MHz. 
A Yah for 150MHz is 3/24 for 450MHz. 
Makes it simple, doesn't it? When using 
a duplexer for dual-band operation, it is 
necessary to make the cable connecting 
each radio to the duplexer also a mul- 
tiple of 4d. Now that everything is com- 
pared to a 2A, any measurement out of 
order can be found by replacing the de- 
fective component. Should one, by 
chance, replace a good antenna with a 
good antenna, test results will be the 
same, However, replacing one bad com- 
ponent with a good one will yield imme- 
diate acceptable results. 

Samples of cable lengths of RG8X 
used in the WSP shop are as follows: 
Q wattmeter to UHF/NMO adapter, 

29.5" (tip-to-tip). 

(450MHz radio to duplexer, 23.0" (tip- 


to-tip), 
[0 1S0MHz radio to duplexer, 21.25" 
(tip-to-tip). 


Note; The Patrol has found that itis most 
efficient to use RG8X instead of the normal 
run of RG-58/U, especially for the 
450MHz band. Some vehicle installations 
have coax runs in sof 25 feet Instead 
ofhaving two sets of cable and connectors, 
itis easier, and most cost-effective, to have 
one type each of cable, connectors and 
crimp tools on the job. 

This attention to detail may seem 
trivial for the shops having but a few 
mobile installations per month. How- 
ever, for “mass production,” this con- 
cept may prove well worth the effort, 
pecially if one cares about workman- 
ship. Additionally, improving the RF 
power standards will yield better recep- 
tion for your fleet vehicles operating in 
fringe coverage areas. a 
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Weather Alerts 
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on your 2-way radio system, 
PA system, voice-mail, 
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= Rack-mount and mobile systems 


= Warnings digitally recorded for 
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Public Safety use 


Call toll free 1-888-877-8022 
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TECHNICALLY SPEAKING 


The versatile sINAD meter 


By Harold Kinley, C.E.T. 


I remember, back when I first started 
working in the land mobile radio field, 
that we were taught how to measure re- 
ceiver sensitivity using the 20dB quiet- 
ing method. We were also taught to 
“tune” a receiver using the quieting 
method along with the plug-in test sets 
that were generally used for trouble- 
shooting and alignment work. Whatever 
happened to receiver and transmitter 
metering jacks and test sets? At some 
point in the 70s my boss bought a SINAD 
meter for me to try out, It was Helper In- 
struments’ model $103. My first thought 
was the old paradigm: “What's wrong 
with the way we have always done it?” 
After using the SINAD meter for a short 
time, I discovered what was wrong was 
the way we had always done it, 

Tt was a real eye-opener to go back 
and check receivers that were aligned 
using the 20dB quieting method against 
the 12dB SINAD method. Practically all 
of the receivers that were aligned using 
the 20dB quieting method had to be 
“touched up” with the SINAD method to 
meet specifications. 

One of the biggest advantages of the 
SINAD method is in tuning adjustments 
that affect the bandwidth of filter cir- 
cuits. Most bandpass filter circuits in 
receivers have an impedance-matching 


adjustment at their input and output. 
This adjustment also affects bandwidth, 
If the adjustment is made using a con- 
tinuous wave (CW) signal (as it is with 
the 20dB quieting method), then it is 
possible to tune the filter for a frequency 
response that is too narrow to allow the 
sidebands of a fully modulated FM sig- 
nal to pass without severe attenuation. 


REST aR DIT PERS SA 


Practically all of the 

| receivers that were 

| aligned using the 20dB 

a quieting method had to be 
‘touched up’ with the 

SINAD method in order to 


| meet specifications. 


The resulting distortion degrades the 
SINAD sensitivity of the receiver. 


What is SINAD? 

The acronym SINAD stands for signal, 
noise and distortion. The signal portion 
of the composite SINAD signal is speci- 
fied to be 1,000Hz. The sINAD meter 
contains a sharp notch filter that is (or 
should be) tuned to notch out the 
1,000Hz signal, leaving only the noise 
and distortion components to be 


| 
| 
| FM GENERATOR’ 


FM RECEIVER 


kHz MODULATING TONE | 


SINAD METER 


Figure 1. This is the basic test setup for measuring the —12dB sINAD sensItlvity of a receiver. 


| AGC AMPLIFIER 


kHz NOTCH 


Figure 2. Basic block diagram of the sivap meter. The 1kHz tone is removed by the notch 
filter leaving only the noise and distortion components to be measured. 
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measured. The setup for performing the 
SINAD sensitivity test on an FM receiver 
is shown in Figure 1, below, 

If the squelch control is set to un- 
squelch the receiver with no signal input 
to the receiver, then the SINAD meter will 
automatically set the noise output to 
OdB SINAD. If the FM signal generator is 
modulated by an accurate 1 ,000Hz tone 
(to about £60% system deviation), the 
composite signal (1,000Hz + noise + 
distortion) will be present at the input to 
the notch filter inside the SINAD meter. 

An AGC amplifier is used to keep the 
composite signal at a constant level at 
the input to the noteh filter, regardless of 
the makeup of the individual compo- 
nents of the composite signal (see Fig- 
ure 2, below). As the signal level to the 
receiver input is increased, the signal 
component (1,000Hz) becomes a 
greater part of the composite signal at 
the input to the filter. At the same time, 
the noise component is reduced. The 
notch filter removes the 1,000Hz com- 
ponent, and the remaining noise and dis- 
tortion components appear at the output 
of the notch filter and are measured by 
the metering circuit. 

The point where the remaining noise 
and distortion components are reduced 
by 12dB below the composite signal is 
the point where the —12dB SINAD sen 
sitivity of the receiver is taken. At this 
point, the RF level of the signal gen- 
erator is the —12dB SINAD sensitivity 
of the receiver. 

Once the —12dB SINAD point is deter- 
mined, the modulation acceptance 
bandwidth should be measured. The RF 
level from the generator is increased by 
6dB (double the microvolts), This will 
improve the SINAD reading to something 
better than —12dB. Now, increase the 
deviation until the SINAD meter again 
indicates —12dB SINAD. At this point, 
the deviation level of the generator is 
taken as the modulation eptance 
bandwidth of the receiver. It is stated as 
+"X"kHz. Check the level against the 
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specifications for the particular receiver. 


Measuring distortion 

The SINAD reading can be converted 
to percent distortion. To check the dis 
tortion figure of a receiver, the signal 
generator is set to a high RF level 
(500p.V-1,000,V). This reduces any 
noise in the receiver output so that the 
SINAD meter is predominately looking at 
distortion components. The generator 
deviation should be set to 50% to 60% 
system deviation at 1,000Hz. If the re- 
ceiver is producing 10% distortion, the 
SINAD reading wil] be —20dB. The stan- 
dard —12dB SINAD point represents 
25% distortion. To convert from SINAD 
to percent distortion, use the following 
formula: 


dB 


D= antiog| 5 


}etoo 
where 
D = distortion in percent 
dB = SINAD reading entered as a nega- 
tive figure. 
To convert percent distortion to 
SINAD, use the following formula: 


dB = roe ) 


The following table converts between 
percent distortion and SINAD 


On some SINAD meters, the scale 


doesn’t allow measurements of SINAD 
readings below —20dB SINAD. Other in- 
struments allow readings better than 
—30dB SINAD. A receiver's distortion 
level should be measured at its rated au- 
dio output. It is a good idea to check the 
distortion level of a receiver before per- 
forming the SINAD sensitivity check. If 
the distortion level is high, the —12dB 
SINAD point may not be achievable. 


Audio power output 

Because the SINAD meter has a root- 
mean-square (RMS) voltmeter, it can be 
used to set or measure the audio output 
power from a receiver. If we know the 
load impedance and RMS voltage, the 
power can be calculated from 
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aw 15W 2W 2: 


2.00 14V 1.7V 2.0V 
3.20 1.8V 2.2V 2.5V 
8.00 2.8V  3.5V 4.0V 
P=E?+R The above table converts power to 


where P = power 
E =rms voltage 
R = load impedance 
The formula can be rearranged to cal- 
culate power from voltage as 


voltage at several values of impedance. 

A non-inductive audio load should be 
used at the output of the receiver with 
the SINAD meter connected across the 
load resistor. The SINAD meter can be 
switched from RMS voltage measure- 
ment to SINAD measurement to measure 
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the distortion at any power level within 
the receiver's audio outpul range. 
“Technically speaking.” the —12dB 
SINAD measurement should be made 
with the audio level from the receiver at 
Jeast half of the radio audio output 
power level. This is in accordance with 
EIA specifications. 


Additional applications 

Other uses of the SINAD meter include 
signal tracing in audio stages of the re- 
ceiver or transmitter. Stage g gain mea- 
surements can be made ea: ils because 
the SINAD meter is capable of measuring 
audio voltage below 1}0mV, The SINAD 


Other uses of the siNAD 
meter include signal 
tracing in audio stages 
of the receiver or 
transmitter. 


meter also can be used to send a tone 
over a line (remote control line), while 
a second SINAD meter at the other end 
measures the tone level. The far end 
should have a 6000 termination. If a 
OdBm tone is injected in one end, and 
the SINAD meter on the other end indi- 
cates —16dBm, then the line has a 16dB 
loss. The measuring instrument can be 
switched to the SINAD position to mea- 
sure any distortion on the line. Be sure 
to use 6000/6000 isolation transformer 
between the instrument and line on both 
the generate and measure ends of the 
line. This prevents unbalancing the line, 
causing a hum problem. 


Calibration: a final detail 

It is important to make sure that 
the 1,000Hz tone that is used for any 
tests with the SINAD meter is accurate, 
If the tone does not fall deep into the 
notch of the instrument, valid SINAD 
Measurements cannot be made be- 
cause the tone itself will be seen as 
noise and distortion, Make sure that 
the SINAD meter automatically zeroes. 
with only noise at the input. Internal 
adjustments are provided to properly 
zero the SINAD meter and to properly 
adjust the notch or set the audio tone 
to exactly match the notch filter, 

These are just a few examples of the 
SINAD meter’s versatility. There are 
many more uses for this instrument, lim- 
ited only by the imagination of the user. 

Until next time—stay tuned! | 
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ee NEWS ss 


Ericsson PRS offers new radio 
products with digital modulation 


Ericsson Private Radio Systems has 
rolled out new radio communications, 
products with digital modulation, along 
with adding to its conventional and en- 
hanced digital access communications. 
(EDACS) systems. 

The new digital products, called 
Provoice and Jaguar, are a next genera- 
tion of digital radios (hat accompany the 
company’s Aegis line. Conventional 
analog FM products are marketed under 
the Panther brand. 

“As for the Provoice digital modula- 
tion, it uses the ‘improved multiband ex- 
citer’ (IMBE) voice encoder, or vocoder,” 
said Dominick Arcuri, vice president of 
engineering at Ericsson PRS, 

A vocoder converts a voice into a 
digital code. The comparable Aegis 
product uses the AME vocoder. 

Provoice equipment has been in- 
stalled in central Virginia; Ottawa- 
Carlton, CA; and in Vancouver, British 
Columbia. Installations are in progress 
for Coral Gables, FL, and Albuquerque, 
NM. The equipment has been selected 
for San Antonio, but no contract has yet 
been issued. 

Another new product, the EDACS 
500M trunked mobile transceiver, 
straddles the EDACS and Provoice 
applicatio: 

“Tthas mid- range features and is com- 
pelitively priced,” Arcuri said. “It works 
with EDACS or Provoice. It will carry 
data communications. It fits trunked data 
applications, including work-order 


dispatch and traffic inquiries, 

Arcuri said that Ericsson has installed 
450 EDACS systems worldwide. He 
said that Florida Power and Light had 
signed a contract in May for a 45-site, 
900MHz EDACS system. 

Some military agencies with fre- 
quency exclusivity have chosen EDACS 
for trunked systems. Among commer- 
cial customers, EDACS use is more 
common in the upper UHF-T band. 

Ericsson PRS focuses on trunked ra- 
dio for public safety and on conven- 
tional radio for business and industrial 
(B&1) customers. It does not offer 
trunked B&I radio, including decentral- 
ized trunking. Some SMR system op- 
erators use EDACS, although some oth- 
ers consider it to be too feature-rich and 
too expensive for “plain-vanilla” dis- 
patch services. 

Within this focus, Ericsson also pro- 
vides trunking systems to utility compa- 
nies, which can be considered industrial 
or public safety customers. DB 


' Ericsson EDACS users 
_ in North America 


fl 53 utility companies 

| 76 SMR system operators 
| 104 public safety agencies 
| 12 airports 

20 commercial users 

21 federal agencies 


Motorola, Johnson affiliate for sourcing, licensing 


Motorola, Schaumburg. JL, and the 
EFJohnson subsidiary of Lincoln, NE- 
based Transerypt Se shnologies 
will work together on licensing and 
sourcing of land mobile radio products. 

Under terms of a memorandum of 
understanding announced Sept. 7, 
Motorola will license the LTR-Net pro- 
tocol from Johnson. LTR-Net provides 
enhanced features and wide-area net- 
working for SMR service providers and 
is compatible with many LTR radio sys- 
tems. Motorola already supplies LTR- 
compatible radios 

“We expect a favorable impact to our 
bottom line in year 2000 and beyond 
from these new business initiatives.” said 
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Transcrypt Chairman Michael E. Jalbert. 
“Our companies have previously entered 
into agreements for intellectual property 
rights related to Motorola’s Smartnet, 
Smartzone and Project 25 technology.” 

Among Tra pt's new products for 
1999, Johnson introduced the LTR-Net 
system, and Transcrypt Secure Tech- 
nologies introduced encryption modules 
for mobile radios, including the latest 
Motorola models, It introduced voice 
security modules for Nokia and 
Qualcomm cellular phones. 

Johnson plans to introduce hand- 
held land mobile radios and digital 
mobile radios that meet the Project 
25 standard. DB 
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FCC Notes 


The FCC reassessed the 45MHz 
MRS spectrum cap and the cellular 
cross-interest rules and found that they 
“continue to be necessary to promote 
and protect competition in CMRS mar- 
kets.” The commission did allow more 
cross-ownership and adopted a spec- 
trum cap aggregation limit increase 
from 45MHz to 55MHz in rural areas. 
That Increase, the commission said, 
“should facilitate the deployment of 

| service, particularly PCS, to rural areas 
without presenting a significant risk to 
competition in those areas.” ... Propos- 
als that FCC Chairman Willlam Kennard 
has presented to Congress include re- 
structuring the FCC along the functional 
lines of enforcement, consumer infor- 
mation, licensing, competition/policy 
and international communications. 
| These functlonal areas would replace the 
current industry-specific bureaus within 
five years. Kennard also reported that 
' the commission is developing a plan to 
allocate and assign as much as 200MHz 
of spectrum for a broad range of new 
services, such as expanded wireless 
communications services, advanced 
mobile communications services and 
new spectrum-efficient private land 
mobile systems. OK 


Freeman combines service, tower operation 


At Freeman Communications, 
mira, NY, servicing radios forms the 
st part of the business, 

ame of our customers have bought 
radios by mail order, and we fix them,” 
said Greg Freeman. one of the owners of 
the company. Repairs primarily involve 
antennas and batteries on portables, and 
antenna components on mobiles. 

The dealership, which serves the 
counties of Chemung, Schuyler, Steuben 
and Tompkins, sells 100 to 500 radios 
annually for simplex and repeater com- 
munications, including business and in- 
dustrial, and government customers. 

Construction companies account for 
the largest segment of sales, along with 
taxi companies, towing businesses, 
ambulance services and police/fire 
agencies. The construction companies 
primarily buy portables. 

What began for Freeman 25 years ago 
as aradio hobby turned into a business. 
He first sold CB radios with his father 
and soon converted to selling commer- 
cial equipment. Freeman Communica- 
tions also operates three towers and pro- 
vides tower space, antenna installation 
and repair. 

Four dealers compete for business in 


the area Freeman serves. Yet, a spirit of 
cooperation exists among them, 

“Each occasionally subcontracts in- 
stallations and service calls with each 
other to accommodate deadlines and 
workflow. The dealers cover for each 
other during vacations and training 
seminars. We don’t steal customers from 
one another,” Freeman said. 

Competition from Nextel, cellular and 
PCS has had no effect on his business, 
Freeman said, “The economy is doing 
good. so we're doing good.” 

Freeman Communications carries 
Uniden, Maxon and Vertex/Standard 
products and is a factory-authorized 
reseller for Zetron, David Clark and 
C.E.S. The company uses Vertex most 
often for repeaters and mobiles. Maxon 
usually is preferred for portables and 
control stations. 

“For mobiles, it depends on the ap- 
plication,” Freeman said. “Maxon mo- 
biles are somewhat larger than Vertex 
mobiles.” Word-of-mouth references 
bring Freeman Communications more 
customers than any other method, 
Freeman said. 

The company’s Web site address is 
www.fccusa.com. DB 
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easy to install, low cost UPS. 


* 4 LP models available, peak output rated from 
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LAPD upgrades with Motorola 


Armed with the power of a new $21.6 million mobile data 
system, the Los Angeles Police Department (LAPD) can 
now simultaneously manage multiple emergencies, such 
as explosions, earthquakes and fires, in separate parts of 
the city without compromising communications for ongo- 
ing, routine calls, The system, a Motorola 800MHz Private 
Datatac with Mobile Workstation 520 (MW520) mobile 
computing devices, is part of the LAPD's upgrade of its 
Emergency Command and Control Communications Sys- 
tem (ECCCS). It replaces a mobile data system the depart- 
ment originally purchased in 1983. RI 


Pricing brings curious visitors 
to NTX-Comm’s Web site 


“They see the pricing, and it gets them curious.” said Alan 
Jackson, owner of NTX Comm Supply, Henrietta, TX. 

Jackson was referring to the steady increase of inquiries 
he receives over the Internet 
at his Web site, www. 
ntx-comm.com. Even so, site 
visitors are somewhat reluc- 
tant about ordering mobile ra- 
dios because of the steps 
needed to program and to in- 
stall them. 

“A local dealer would know =>" 
the frequencies and tone squelch standards for his area, and 
he can install the equipment.” he said. 

Jackson said he sees the industry “tilting” toward product 
that allows users to program radios. “Installing the radios is 
not complicated,” he added. 

NTX caters to local customers, including fire and 
sheriff's departments. The company sells 60 to 70 radios per 
year, most of which are used on VHF repeaters by public 
safety Jackson outsources repairs. 

Jackson said he got into the business about 10 years 
ago, responding to friends who were volunteer fire de- 
partment members. DB 
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News Notes 


Berkeley Varitronics Systems, Metuchen, 
NJ, has won a contract from Telecell One to 
provide CW drive test equipment comprised 
of Gator transmitter and Panther four-band 
receivers for GSM build-out in Africa. Texas 
Instruments, Dallas, has awarded Berkeley a 
contract to provide 2.4GHz microcell test 
tools, including its Lizard 1W transmitters and 
Mongoose receivers. (www.bvsystems.com) 
.. Softwright, Aurora, CO, conducted its ninth 
annual Terrain Analysis Package engineering 
seminar Sept. 27-29. (www.softwright. 
com), ,.. Melbourne, FL-based GE Harris Rail- 
way Electronics will use satellite services 
from Orbcomm, Dulles, VA, as part of its Pin- 


point locomotive tracking system. “The Pin- 
point system is poised to transform the way 
in which the railway industry monitors and 
communicates with its mobile and remote 
sources,” said Kevin Clyne, business devel- 
opment manager, communications systems, 
for GE Harris. (www.orbcomm.com) ... 

Relm Wireless, West Melbourne, FL, reported 
higher revenues for its land mobile radio prod- 
ucts during the second quarter of 1999, up 
$1 million, or 16%, compared to the same 
period last year, thanks to shipments to the 
U.S. Army. (www.relm.com) ... Emergystat 
Ambulance Service, Vernon, AL, has installed 
a satellite-based dispatch radio network from 
SatCom Systems, Burbank, CA. Explaining 
why his company uses satellite service for its 
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Digital ANI (Unit ID) 
Motorola’ MDC-1200° Format 
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two-state region, Dave Robertson, 
Emergystat’s vice president, said, “Cellular 
coverage is unreliable in much of this area on 
any given day, and terrestrial two-way VHF/ 
UHF radio systems require a significant capi- 
tal investment in leased landlines and re- 
peater sites for wide-area coverage.” ... 
Motorola has appointed Andrew, Orland Park, 
IL, as its global supplier for base station 
antennas and transmission line products. ... 
For 9-1-1 emergency dispatch system custom- 
ers of its Netclock time synchronization equip- 
ment, Spectracom, East Rochester, NY, has 
prepared a Y2K emergency procedure for use 
in preparing contingency plans, It can be 
viewed on the company's Web site. 
(www.spectracomcorp.com) ... Advanced 
Charger Technology, Norcross, GA, has 
formed nine alliances to distribute chargers 
for two-way radio batteries in northern Europe. 
(www.actcharge.com) ... CapRock Commu- 
nications, Friendswood, TX, offers Kenwood 
and Motorola repeaters, mobiles and por- 
tables for rent under a new, nationwide dealer 
subrental program. “We've reduced shipping 
time and prices,” said John Grau, general 
manager of CapRock's Wireless Division, 
“Kenwood dealers should find our rental pro- 
gram especially advantageous because of our 
discount program through Kenwood.” (888- 
482-9090) ... For its nationwide fleet, Gas 
Supply, Tulsa, OK, has purchased the Eaton 
Fleet Advisor system with on-board comput: 
ing, mobile communications, GPS and back- 
office networking capabilities. Gas Supply's 
system will use the satellite-based MSAT 
packet-switched data mobile communications 
network for mobile communications; Bell 
South Wireless Data's terrestrial Mobitex 
network is another option. Gas Supply's chal- 
lenge was to convert from regional to central- 
ized dispatching and “still maintain good com- 
munications with our drivers and customers,” 
said Greg Greer, the company's transporta- 
tion manager. (www.fleetadvisor.com) 
EFJohnson's Hong Kong sales office has been 
closed at a cost of $523,000 for severance 
expenses and other costs. 
“We made the decision to 
close the office as we be- 
lieve the company will be 
better served by increasing 
its focus of wireless sales in 
the North, Central and 
South American markets,” 
said Michael E. Jalbert, 
chairman of Johnson's par- 
ent company, Lincoln, NE- 


Jalbert 
based Transcrypt Secure Technologies. 


(www.lranscrypt.com) ... Nortel Networks 
and Harris have chosen Signalpro software 
for broadband system design. The software is 
provided by Eugene, OR-based EDX Engineer- 
ing. Wireless Facilities, San Diego, has also 
chosen Signalpro to ald in designing broad- 
band systems (www.edx.com). ... RFS 
Cablewave, Meriden, CT, will supply cable, 
connectors and accessories for Omnipoint 
Communications’ expanding wireless PCS 
network. Multiplier Industries, Mt. Kisco, 
NY, has received ISO 9001 certification. The 
batterypack manufacturer worked for a year 
and a half to improve and to document its 
Procedures to conform with ISO standards. 
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Battery system offers fast way to test batteries 


iTECH’s [Qten programmable, net- 
worked battery test system offers a fast, 
easy way to test batteries. It features 
100mA-2,000mA of programmable 
power at each battery station. One swipe 
of the bar code wand programs each bat- 
tery station, Test reports show all test 
results and provide a performance re- 
ceipt at a laser printer. As many as 80 
battery stations network to one remote 
console unit. The system works with 


many existing battery adapters, 
Circte (354) on Fast Fact Card 


Test sets maintain radio 


The Convex 806A/TIMS test sets 
support a wide range of communica- 
tions systems, These general-purpose 
instruments are used to install and 
maintain radio and telephone systems. 


systems 

A high-precision delay measurement 
is provided for optimizing simulcast 
radio systems. The set also measures 
the ability of the communications fa- 
cilities to pass signals and quantifies 
impairments that degrade transmis- 
sion, The test set comes in rack- 
mounted and portable/benchtop ver- 
sions. Convex is represented by Si- 
mulcast Solutions. 

Circle (352) on Fast Fact Card 


Analyzer offers accurate 
AVCOM’s MSA-90A microwave 
spectrum analyzer covers a frequency 
range of 50kHz to more than 1GHz and 
uses direct frequency synthesis to assure 
center frequency measurements to [kHz 
accuracy. The ergonomically designed 
controls allow fast input of operating 
parameters by using a rotary encoder 
and simple push-button option selec- 
tions, Frequency resolution is accom- 
plished by seven IF bandwidth filters 
ranging from 3MHz to 3kHz. Any se- 
lected center frequency can be instantly 
monitored by pressing one button that 
sets the frequency span to zero and en- 
ables the built-in demodulator and audio 
amplifier. AM and FM demodulation is 


measurements 


standard in the analyzer. Operating pa- 
rameters can be easily stored and re- 
called for later use because of internal 
memory registers. 

Circle (353) on Fast Fact Card 


IFR’s 2968 TETRA radio test set 
performs the on-channel transmitter 
measurements required in a TETRA 
production environment. Burst and 
continuous power measurements, 
vector modulation accuracy and fre- 
quency error are supported, Receiver 


Radio test set emulates TETRA environments 


measurements are supported by gen- 

eration of the T1 test signals. The 

2968 can also support the main world- 

wide trunking format (MPT1327), 

GSM digital cellular and all of the in- 

ternational analog cellular standards. 
Circle (354) on Fast Fact Card 
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New-Tronics Antenna Corp. 
Home of 


®@ 


Antennas 


“Beyond Your Expectations” 


We have antennas for 
most applications in 
frequencies ranging from 
25 MHz to 1.4 GHz. 


Base 
Station 
Spirit Series 
Antennas 
Directional 


800-900 MHz Yagis 


Mobile 
NMO Style 
Antennas 
Hustler... 


Cost Effective Antennas 


New-Tronics Antenna Corp 
1 Newtronics Place 
Mineral Wells, TX 76067 
877-994-9499 fax 940-328-1409 
email : hustler@txol.net 
www.new-tronics.com 
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PRODUCTS 


READERS’ CHOICE 
Of the new products in the April 1999 issue, this one generated the 
biggest reader response. For more information on this product, circle the 
corresponding Fast Fact Card number on the card found in the back of 
this Issue, and mall the card to us. 


Modem, amplifier are certified by the FCC 


Young Design’s model 2400 fre- 
quency-hopping, spread-spectrum radio 
modem and the model AMP2440 pole- 
mounted, bi-directional amplifier have 
been certified by the FCC for license-free 
operation in the 2,4GHz band. Ranges 
farther than 50 miles (line-of-sight) can 


Delay timer protects 


radio equipment 

A delay timer from Globe Electric 
and AC/DC Industries is designed to 
enhance public safety and industrial 
communicatio stems. The delay 
timer protects batteries, two-way radio 
equipment. computers and cellphones. 
The MZL-10 series is a programmable 
delay timer that si iming when the 
voltage starts dropping. This will allow 
the continuous operation of communi- 
cations equipment for a preset period of 
time. A dipswitch allows the user to se- 
lect or to change the preset period. A 
built-in voltage detector can override 


be achieved with modem and amplifier when used with 24dB-gain, grid dish 
antennas. The radio modem and amplifier have been certified with a range of 
omni, yagi and grid dish antennas. The radio modem is an RS-232 interface 
and operates point-to-point or point-to-multipoint at speeds as fast as 
115.2kbps asynchronous. The radio modem can be used without the ampli- 
fier for short-range links using small whip antennas and several miles using 
outdoor gain antennas. The radio modem, a waterproof bi-directional pole- 
mounted amplifier, consists of a low-noise receiver pre-amplifier as well asia 


transmit power amplifier. 
Circle (500) on Fast Fact Card 


Dealers Wantec 


Full Mara 


. — 
in Products 
u a a& fh Coctl Ns Oe 


! 


TelePath, 


49111 Milmont Drive 
Fremont, CA 94538-7347 


fe Larsen Antenna Technologies 


Portable, Mobile or Base Station, 
TelePath carries a full line of 
Larsen Antennas to fit every 


application. 
@ GAI-TRONICS CORPORATION 
Instrument Associates s 


Remotes, Desksets, Controllers, 
Adapters and Telephone 
Interconnects, TelePath 
can supply all of your 
communication needs. 


Visit us on the Web at: www.telepathcorp.com 


Circle (40) on Fast Fact Card 
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the timer and shuts all connected com- 
munications equipment off when the 
battery is weak, The timer also features 
dItage protection and a diagnostic 
The compact unit is sealed from 
moisture and vibration. It opt 
the temperature range of -40' 
and is rated intrinsically safe. 
Circle (404) on Fast Fact Card 


WIND POWER 


i PY system with MEMRE industrial 


Specifications 
4 Rated 300 watts 
77 Only 14 Ibs, (6.3 kg) 
7745 inch (1.14 m) blade dia. 
7} Only two moving parts 
r} Internally Regulated 
3 Year Warranty 
Ral 


For distributor and product 


formation, contact: 


Southwest acini 


2134-N. First Street « Flagstaff Arizona 86004 USA 
Tel 520-779-9463 Ext 400 +f Fax 520-779-1485 
www.windenergy.com * E-mailfinfo@windenergy.com 
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Headset adapter for remotes offer small footprint 


Ventronics’ headset adapter for CPI 
remotes provide a compact connection 
for dispatchers. The noise-suppressing 
headset adapters are compatible with 
popular tone and de remotes. The 
model HA-CPI-FS adapter allows use 
of any brand or model of PL-237-type 
powered telephone headset and is 
fully compatible with the CPI-TR20 
and DR20. Features include a small 
desk footprint and provisions for foot 
pedal operation. Internal switching 
and connectors allow for serial con- 


nection of remote panels for simul- 
cast operation. 
Circle (402) on Fast Fact Card 


Van antenna system hides in storage pipe 


STI-CO Industries’ discreet antenna 
system for law enforcement operations 
comes in a surveillance vehicle dis- 
guised as a contractors’ van. Its rooftop 
“storage pipe” contains a custom-engi- 


neered system that includes multiple, 
working antennas specifically tuned to 
operational requirements. The system 
provides upgrade alternatives to existing 
van installations. The completely dis- 
guised tubular enclosures make adapting 
off-the-shelf antennas unnecessary, and 
they eliminate the need for multiple ex- 
ternal antennas, The antennas have 
built-in ground planes and require no 
field tuning. They provide unobstructed 
omnidirectional communications, un- 
like antennas used inside the vehicle. 
Circle (403) on Fast Fact Card 


Pager batteries and parts 


Specializing in 
Pager repairs 
Frequency Changes 
Minitor 1 Scan Boards 
Keynote Monitor Boards 


Ce 
VISA 
a 


Minitor III and KeyNote are a reg. trademark of Motorola Inc. 


Tone Filters and Reeds 


800-822-2180 


Portable Radio Accessories 


Fax: 561-683-0059 
International: 561-683-0022 
1300 N FL Mango Rd #26 
West Palm Beach, FL 33409 


http://www.pwservice.com 
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I)DLC specializes in 
installation hard- 
ware, including 
terminals, 
screws, 
fuses and 
fuse holders, 

cable ties, 

battery terminals, relays 

and more to make your mobile radio 


Wh DLC ae 


breeze. 
2) Muth Safety Signal 

Mirrors are hot and available 
for a wide variety of 
vehicles including the 
Ford Crown Victoria 


3) Crimping tools, wire strippers, elec- 
tronic pliers and cutters, solder- 

ing irons, and a variety of 

multimeters and test 

equipment. 


4) A 48 page 
flyer with a New Products 
section coming in each issue. 


5) Quick off the shelf 
delivery 


6) Rapid response to 
domestic and export 
orders and inquiries 


7) Order by phone on our 24 

hour fax line. _ 

8) We have an experienced sales is 
staff ready to help you with your 


orders or questions. 
FOR ELECTRONIC PARTS 
AND ACCESSORIES 


oh Ate 


AVID LEVY 
OMPANY, INC. 


INIC PARTS AND ACCESSORIES 
12753 Moore Street * Cerritos, CA 90703 + U.S.A. 


NATIONWIDE/CANADA 
(0) 421-3536 Gen 404-9698 


ORDER FAX USTOMER SERVICE 
ey, 421-3538 (900) 962-4120 
rx 


(562) 404-9998 dich weaon cond 


Circle (43) on Fast Fact Card 


COMPLETE LINE OF PRODUCTS! 
FOR YOUR 


COMMUNICATION SY 


ism / 800/900 MHz 


OMNIS 
YAGIS TX COMBINERS 


d avicom 


teéhnologies 


1.077307 4030 


(609) 653.1065 


www.davicom.com 
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REPEATER, 
PAGING <TR 
& BASE AMPLIFIERS 


200 w. UHF Amps under $1000! 

250 w. VHF Amps under $800! 

Why Pay More? 

For over 20 years, Henry Radio has been manufacturing low 
cost, reliable mobile amplifiers. All common brands, power 
ratings and configurations are available. 

Call today for specifications and prices or visit our web site: 
www.henryradio.com 


1.800.877.7979 


HENRY RADIO 


2050 S. Bundy Drive, Los Angeles, CA 90025 
Phone: 310.820.1234 FAX: 310.826.7790 
www.henryradio.com 


Circle (45) on Fast Fact Card 
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Modem, base station 
deliver high-speed data 


Gemini/PD 


Dataradio 
are designed for private radio networks. 


Gemini? and Paragon’? 


The Gemini"? mobile data radio modem 
uses dual receivers to decode messages 
simultaneously to improve performance 
in multipath and fading environments. 
The “parallel decode” technology, along 
with the DSP-based modem, ca 
duce fewer retries and more ef v 
throughput. Other features include a 
GPS receiver, as many as 16 over-the-air 
programmable channels with automatic 
channel changing and three RS-232 data 
ports with a built-in multiplexer. 

Circle (404) on Fast Fact Card 


Receiver detects RF 


emissions, alerts user 

The RF Bug from National Commu- 
nications Group is used with an analog 
or digital phone. Ith reular display 
of six light-emitting diode bulbs anda 
small antenna that detects the presence 
of nearby RF, When exposed to R 
as an incoming cellphone call) the lights 
flash in a clockwise direction, silently 
alerting the user to the active RF field in 
the area. The RF bug also detects other 
forms of radio and electronic emissions, 
such as those from surveillance cameras 
and hidden microphones. 

Circle (405) on Fast Fact Card 


[RerEUNAcsass 


| ; 
Microwave radios 
extend channels 


The subrate LEDR microwave 
radio from Adaptive Broadband 
provides full-duplex, scalable 
bandwidth and capacity from 
64kbps to 768kbps in a 200kHz 
channel. These radios can oper- 
ate in a point-to-point environ- 
ment with a wide range of appli- 
f cations. They are suitable for 
telecommunications access and 
transport links, wireless back- 
bones for SCADA systems, and 
as backhauls to extend existing 
channels. The radio is designed 
to connect to any industry- 
standard EIA-530 or V.35 source. 

Circle (406) on Fast Fact Card 


RTU offers 12-bit conversion 


The model 1732 remote 
terminal unit (RTU) from 
Zetron features 12-bit ana- 
log/digital conversion for 
accuracy, It can be ex- 
panded in modular incre- 
ments to a maximum of 445 
points with analog, digital 
and pulse-count inputs for 
pressure, temperature, flow, 
power and other sensors while analog, digital and relay out- 
puts interface to valves, motors, alarms, pumps and other 
controls, Each unit features extensive, on-board user- 
programmable logic for systems such as pump rotation, 
communications fail/fall-back control and data logging. 

Circle (407) on Fast Fact Card 


Gate lock enhances card access 
ystems’ proprietary lock option is appropriate 
card access system. With the custom-designed 
lock, existing double-swing gates and personnel gates can 
be secured with a heavy-duty chain-and-latch configura- 
tion. The locking mechanism provides security and ac 
cess control. The front plate is designed so a card access 
reader unit can be placed directly on the gate lock, so 
there is no need for a separate card reader installation. 
The combination of lock and card access makes this an 
all-inclusive system with both physical and computer- 
controlled access to the site. 
Circle (408) on Fast Fact Card 


@ Ceolronics 


Audio - Video - Data Communication 


Ceotronics, Inc. 
2340 Trinity Mills Road 
Carrollton, Texas 75006 


Tel, (972)416-9500, Fax (972)416-95 80 


erfect Communication 
In Which You Can Trust 


For Police, Military, Customs & Excise, DEA, FBI, 

Security and Crowd Control... 

CeoTronics has the right communication systems 

@ For all popular portable radios and cellular 
phones with connection facility 

@ Heavy duty headsets with voice activated (VOX) 
and manual PTT transmitter keying 

@ Lightweight headsets and earmikes with 
different PTT options 


® Contact-Com, picks up the voice from the top of 
the head, ideal for helmets, protective hoods and 
respirators 


@ TC 917 — UHF wireless heavy duty headset for 
hands free communication 


@ Inductive systems for covert communication 
when it really counts! 

For further details phone or write 

E-Mail headsets@altinet.net 
http://www.ceotronics.com 


CeoTronics... 


Circle (46) on Fast Fact Card 


Join fellow communications 

professionals at CMC ‘39, 
for big ideas about training and networking for 
wireless manufacturers, distributors and 
independent representatives. Sponsored by the 
Communications Marketing Association since 
1973, the last CMC of the century is in Dallas, 
‘Texas, November 10-13, 1999 at the Harvey Hotel, 
DFW Airport 

Every year, CMC is the perfect place for 

communications manufacturers, distributors and 
independent representatives to have three days of 
uninterrupted time for important product training, 
networking and educational seminars. Why fly 


everyone to your plant when you can meet with 
COMMUNICATIONS 


all your independent representatives and 
distributors at a much lower cost? And, with CMC, 


you won't have the distractions of a trade show to 
interfere with training. 

Here's another big idea you can get at CMC: 
It's the perlect place to discover new lines to rep, 
learn new distribution methods and to sign up 
representatives, 

Call today to get on the training schedule 
and learn more about CMC ‘99. Contact Jack 
Armstrong at (410) 308-0808, fax (410) 308-0809 
and email jaa@baltbiz.com. Our web site address 
has all the details, too: www.commlstga.com. Don't 
let your competitors lasso all the big ideas for the 
Millenium, get some of your own at CMC '99. 


Tn 
NOVEMBER 10-13 
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EOPLE 


Cliff Tam, a recent graduate from the 
University of Nevada, Reno, joins 
PanaVise Products, Reno, NV, as asso- 
ciate products manager. 


Matt Moseley of the Atlanta Fire 
Department, Squad 4, wins the 1999 In- 
ternational Benjamin Franklin Fire Ser- 
vice Award for Valor, sponsored by 
Motorola, Schaumburg, IL, and the In- 
ternational Association of Fire Chiefs. 
Moseley demonstrated courage during 
the helicopter-assisted rescue of Ivers 
iS, Who was stranded on a construc- 
tion crane 250 feet above the seven- 
alarm fire at the Fulton Bag & Cotton 
Mill in Auanta on April 12. 


, former president of 
SigNet Pa aging, Raleigh, NC, joins In- 
Touch Management Systems, Melville, 
NY, as director of sales and marketing. 


Changes at Glenayre Technologies, 
Charlotte, NC: 

The company’s three operating units 
Wireless Messaging, Wireless Access 
and Integrated Networks, have been 
consolidated into the following business 
unit: Warren Neuburger, executive 
vice president of products, previously 
the head of the Integrated Networks 
Group, now manages the consolidated 
product management, engineering and 
customer service functions. Bill 
Edwards, who previously managed In- 
tegrated Networks* sales, becomes se- 
nior vice president of worldwide sales 
John Rottenburg, senior vice president 
of operations, has responsibility for 
manufacturing and logistics. Gary 
Hermansen, previously head of Wire- 
less Access, becomes senior vice presi- 
dent and general manager of the con- 
sumer products business unit. Stan 
Ciepcielinski, previously chief operat- 
ing officer, resumes that position. 


Tan Maxwell leaves CommSite Inter- 
national, Vienna, VA, as vice president, 
site acquisition, to join SiteSafe, Arling- 
ton, VA, us vice president of operations. 


Don Jones departs [BM as director of 
public sector industry marketing to join 
Tellabs, Lisle, IL, as vice president of 
North American sales. 


Andy Merrill leaves Motorola as 
field engineering manager for the West- 
ern region, headquartered in Carlsbad, 
CA, to join Metawave Communications, 
Redmond, WA, as vice president, cus- 
tomer operations. 
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Reserve your spot in the next issue! 


Dawn Rhoden 
Classified Advertising 
Manager 


Phone: 913-967-1861 
800-347-9375 
Fax: 913-967-1735 


Mail: 9800 Metcalf Ave., 
Overland Park, KS 66212 


Category Index 
Computer Software . 
Employment... 

Equipment For Sale 

Professional Consulting Services 
Professional Services .. 
Rentals... 

Repair Services 

Services .. 

Tower Equipment 

Tower Space .. 


professional services 


FREDERICK G. GRIFFIN, P.C. 
3229 Waterlick Road 
Lynchburg, VA 24502 
(804) 237-2044 
NATIONWIDE COMMUNICATIONS CONSULTING 


Mobile Ractio, Micrawave, E9-1-1 
CAD, Paging, LAN, 


Multi Site Prop 


HERB SACHS, CONSULTING 


Specialist in Public Safety Communications 


P.O. Box 729 
Bol MD 20715 
301-464-4268 


PORTABLE 
(PORTA‘TECH) Tectiicas 
SERVICE, INC. 
121 Crowell Lane * Lynchburg, VA_24502 
GE Portable Radio Service Depot 


FACTORY TRAINED Factory Approved Nationwide 


TECHNICIANS 


fo Nant a ace 7 Currant Product Lines 


* Voice Guard Certified 


SY Public Service Trunking 
2 
ERICSSON 2 * Surlace Mount Technology 


(804) 239-3049 


OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 
PRESIDENT 


930 THOMASVILLE ROAD, SUITE 200 
TALLAHASSEE, FLORIDA 32803 

PHONE: (850) 224-4451 » FAX: (850) 224-2059 
E-mail: omnicom@pataris.net 


SCHWANINGER & ASSOCIATES 


\ Atomeys at Law 


Robert H. Schwaninger, Jr. 


1835 K STALL AW, Sete 650 
‘Wastencray, DC. 20006 

(200) 220-8437 
ehesrungertsa-bnwyer net 


MCCON 


Mobile Communications Consulting 
S.R. McConoughey, P.E. 
Principal 


13017 Chestnut Oak Drive 


Gaithersburg, MD 20878 (301) 926-2847 


MVROTT 


COMMUNICATIONS GROUP 
RAYMOND C. TROTT, P.E. 
Chairman 


1425 Greenway Drive, Suite 350 
Irving. Texas 75038 
972/580-1911 © Fax: 972/580-0641 


GE PORTABLE SERVICE 
+ FAST TURN 
* WARRANTY 
* $48.00 hr/2 hr. MAX 
* PARTS GE iT 
+ RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 
270-683-0936 jaxzm 


THE PORTABLE DEPOT. 


etn AUEACA CONMAUNEATING FROM COAST TO COAST 


@ + FACTORY TRAINED TECHNICIANS * 


* SURFACE MOUNT TECHNOLOGY « 
* FACTORY APPROVED NATIONWIDE « 
* EDACS & AEGIS 
* VOICE GUARD CERTIFIED » 
‘* MPD, MPA, TPX, PCS AND ALL CURRENT PRODUCTS * 
Route 2, Box 336C * Lynchburg VA 24501 


ERICSSON B 804-237-3427 


drug screening is required. EOE 


employment 


Engineers 
Michigan State Police is seeking experienced engineers for the new APCO 
25 statewide radio system 3, th 
Engineering Section located in Lansing, MI. A Bachelor 
in Engineering and three years of engineering experience is required. 
should have “at least Iwo years experience in cne or more of the follow 
telecommunications system design, Irunked radio technology and equipment, hardware/ 
sofware configurations and upgrades, antenna design, propagation ond coverage 
analysis, voice and data standards, security, troffic analysis, LAN/ 
microwave networks (see www.mpscs.com) 


Salary range is $43,240-$57,590 with excellent benefits. Civil Service application with 


hese positions are in the Planning and 


/AN, fiber optics and 


(S17) 3366126 
Anne Phils — P&E Section Manager 


iG 


7) 336-6222 Fax 


Get more exposure from your classified advertising. 
Advertise on the MRT website. 


November 1999 


WIRELESS COMMUNICATIONS 
TECHNICIAN 
Field technician—Must be experienced in sys- 
tems: base stations consoles, microwave 
and data. PCIA or FCC certification preferred 
Resume to: 
Metropolitan Communications, Inc. 
309 Commerce Drive, Exton, PA 19341 
E-Mail: mes@chesco.com 
Fax (610) 524-9970 


mrtmag.com 
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equipment for sale 


BUY *SELL* TRAL EAN WORKING EQUIPMENT 
Biseea.Aepeater 

‘SMSF 5000 C74CXB UHF Flepeater 10 Watt cat 
20 MSF 6000 C74CLB UHF Repeater 110Wan_ From. $2000 
4 MSA 2000 C79KS0 VHF 110 Wart From... $1495 
18 Mico’ UWF Repeater 20-250 Wan, OVP Avalable From, $005 
10 Micor 800 MHe 20-125 Wan Ropeaters From... $995 
0 Micor VHF 110 Watt Baee/Repeaters From... $995 
20 GE 900 Mie Paging Digial or Repeater 6o Wan cat 
20 Mirek Supor Consolat LowVHFIUMF From, $900 
Mobiles 250M 

50-Ranger 100 Wan 38-50 MHz 82 Ch From... $298 
180 Marek 100 Wan 90:39 Ms 4 Gh From $100 
80 Mitek 60 Wat 20:39 & 99:50 M2 4 Ch From... $50 
200 Maat 100 Watt 25:30, 98:42, 42480 MM2 8.Ch From. .$80 
‘HE Mobiies 140-175 Mt 

{8 Syntor X 8000 110 Wat $2 Ch 145-175 Ma From... $400 
10 Specie Oash oF Roar Mount 30 Wart 128 Ch... From. $905, 
{6 Ranger 50 Wat 22 Ch From, ,, $260 
100 DehaS NSHHINNIOTA 100 Wan 16:82 Ch From... $100 


100 Sytor X 40-100 wat 32 Ch, Abo OVP Models. From... $80 
40 Synir % T7VXJ72048K 100 Wott OVP wie Contot Hand... Cal 


200 Micor 100 Wan 4-12.Ch From... $50 

25 Miveh 48-100 Watt 1-4 Ch from... $50 

200 Nant /E. 100 Wat PLL Excltar Available, From, $60 

$0 PACT Mobllo Repoate 1.5 Wat, From... $80 
a 450-405 Mts 

10 Spacira 9000 110 Watt 128 Ch From $695 


‘50 SyiorX 9000 110 Watt 32 ch, Alo OVP Avadable From. $908 
‘30 SymorX 40-110 Watt 32 Ch, Also DVP Available. From... $100 


40 Mivak 30-100 Watt 4 Ch From... $80 
‘50 Masti 45-75 Watt, Also € Model wOuplesar From... $100 
15 Mair 75 Wat 470-495 MH $960 
10 PAC:AT Moble Repeater 1 Wat & VAS From... $160 
‘Mobites 100-000 MHz 

12 Symtor X 9000, 36 Watt T4SKEJTIOAAK From... $100 
29 Specva 900 7 D27KGaSJBSDK From... $250 
25 Johason B6,OAI07 & 7104017 From... $25 
70 Matra 8007 B1-87 From... $80 
127 8000 (87) From ... $295, 
Mex ems 

100 Contacom 14 I Phas Consoles BIM, CEB, Paris cal 
10 Specuatne Voor, Several Types cal 
5 SecweNel Ea OVP CEQSAF/TSO00/TS091 cal 
2 Secwe Net Console intrace TSOOTAK, cat 
50 GE $550 Dera Ranger Sean Heads $200 
200 Tana & OC Remote Cont & AdapirInirace can 
200 Masri! & Micor Base Staion Cards can 


BARNETT ELECTRONICS | INC. 
330 HWY 236 W., Lonoke, Al 


‘501-676-5506 


i ae 
TEE! visa a’ accopted, wo coos Qed 


TRANSMITTER: 
(900 MHz, VHF & UHF 


Will pay TOP DOLLAR 
for Motorola 800MHz Trunked 
Mobiles & Portables. 


Metro Communications LLC 


- Ji H-MC&E, Inc. 
(423) 546-0311 — Jim Hayes 770-242-8979 ‘Pat Fooks 


Check out our Web specials! 
www.radiocomm.com 
*Wholesale prices to Dealers Only. 
*Self-servicing users welcome. 
*We carry a wide selection of both radios and 
accessories for your convenience. 
*We have a Flat Rate Repair service 
*We sell and install MX-COM boards 


ene 800-726-9015 + 612-808-0069 
VALUE-ADDED Distributor of fax: 612-808-0087 


Communications Products. email: sales@radiocomm.com 


Your Full Service, 


Circle (116) on Fast Fact Card 


employment 


Immediate opening for a Portable Technician 
in the Knoxville, TN area, Near the Great 
Smokey Mountains~a hunting and fishing 
paradise! Must have 5 years experience repair- 
ing Motorola and General Electric equipment. 
Excellent salary & benefits package. Contact 
Jim Hayes at (423) 546-0311. 


WIRELESS STAFFING SPECIALISTS 
ALL LEVELS OF POSITIONS FILLED GLOBALLY 


# Technicians # Engineers * Managers ¢ Sales 
Send resume to address below 


Check web page for immediate openings 
WWW.PERSON [OM 


PERSONNEL RESOURCES, INC 


Pincinnati, OH 45250 
Since 1989 


® 606-491-5410 FAX 606-491-4340 


Circle (101) on Fast Fact Card 


Communication Test Equipment 
IFR 500 ....... $3,000 Motorola R2008C .......... 
IFR TOQQA ....ssscecsserene $2,750 Motorola R2001B/HS 
IFR 10008... $3,500 — Motorola R2002B/HS 
IFR 1100S... $3,900 Marconi 2955/2957 
IFR 1500 «$6,500 Marconi 2955B/2957B 
Motorola R2008D..........$6,200 Triplett 50008................ 
Motorola R2009D...........$6,200 Sage 930 T1 Set........... 


EML will buy your used ce solininer 
We accept: em am (888) 846-4614 © www.em/1.com 


Circle (118) on Fast Fact Card 


$4,500 
$4,000 
$4,000 
$2,750 
$4,900 
$2,250 
«$2,250 
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equipment for sale 


I Today For You FREE == 
Catalog! mi lin ANTENEX«. [i 


Antenex is an established leader in the design and manufacture of innovative antenna 
products. Our latest Antenex Catalog is the perfect reference and buying guide for dealers. 
It features new products, as well as color photos, graphs, patterns, detailed descriptions 
and specifications of our full \ine of antenna products 


United States: 
Phone: (800) 323-3757 Phone: (630) 351-9007 
Fax: (800) 851-9009 Fax: (630) 351-9009 


Antenex Inc.. 2000-205 Bloomingdale Road * Glendale Heights, Illinois 60139 


Circle (104) on Fast Fact Card 


MOTOROLA RADIOS 


RADIUS - RADIUS - RADIUS 
NOBODY BEATS OUR PRICES—NOBODY BEATS OUR INVENTORY! 
SP50 - P110 - GP300 - P1225 - SMSO - M130 - M1225 - GM300 


International: 


MANY USED/DEMO TRUNKED & CONVENTIONAL RADIOS IN STOCK 
HT1000-MARATRACS-SPECTRA-STX-MTX8000-PP 1 000X-MAXTRAC-MTX800 


@ SALES: 800-545-7748 + FAX: 703-830-8710 


Rad‘to VISIT US AT 
Zyvess, lie: http://www.radioexpressinc.com 


Circle (105) on Fast Fact Card 


November 1999 


AVL / GPS EQUIPMENT 
mororota Radiuy 
Lowest Prices! 
"NEW" PRO 5150/7150/9150 
GP 88 & 68 VHF/UHF 


Most popular models in stock! 
Complete Radius Line! 


KENWOOD 


New and Used 


(se esis 399) 
Special State & Local Gov. Discounts 
1-800-264-9516 

FAX 303-415-1557 

COMMUNICATIONS WEST, LTD. 


E-Mail: commwest@aol.com 
DOMESTIC & EXPORT SALES 


LOWEST PRICES! 
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* SVNNZLNV * SWSLSAS ASNNHNL + SLYVd * 


Now You Can Solve Voter 
System Problems Fast! 


Remote Comparator Display 


* Control Your Voters from a Remote PC 
* Cuts Costly Maintenance Time 

* Finds Intermittent Problems Fast 

* Reduces Recelver Downtime 

* Logs Receiver Failures 

* Modular & Expandable 


Call or Write for ourFREE 
System Planner! 


Transmitter Coverage Problems? 


Transiter Soong Unt 

* Use with Multiple Transmitters to 
Extend System Coverago 

* Automatic Transmitter Solection 


* Far Lower Cost than Simulcast 


* Fills Gaps In Existing Coverage 
* Better than Relay-Based Controltors 
* Works with Standard Base Stations 


£0 Products Inc. = 


Land Mobile Radio Solutions 
4211 West Sharon Road, Cincinnati, Ohio 46240 
(513)585-5900 
info@ctiproducts.com 
www ctiproducts.comfandmobile 

Circle (106) on Fast Fact Card 
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equipment for sale 


K700- K500- 


(@)) 
Klein 
(800) 959-2899 


Fox: (760) 631-1163 
E-mail: info@kleinelectronics.com 


Audio Accessories for 2-Way Radios! 


“Public Safety”| “Top Seller” 


Web: Weinelectronics.com Tactical Headset Dual Muff 
Pee. Sresne acer onics. ca Bike Patrols | Dual Muff Headset | Headset w/Noise | Heavy Duty Remote 2Pe, 
Call Now! SWAT Teams — | for Safety Helmets | Cancelling Mic Speaker Mic Lapel Kit 


K400- K9725- K111- 
“Best in Class” | “Easy to Use”| “Affordable” 


T EQUIPMENT - BUY & SELL! 


90016 Mogul 21-S3409, NPEDOTA-S990, HPEDD 
3 Da 00 


BUY**SELL: 


ava 


OR able Calibration 
48:19 


89208110 


wifactory brkt 


2C elements and 10 volt 
18 amp Power Supply 

10 Volt Regulator Card 

44° Cabinet 


Warvotek $6000 «18-136 TOY 
Waavtek CATEGO (co 
orola Re2e600) 
Hotovola Re00%0 
ka R201 
i354 


20578. 
29570 


Qrayes | Cal 


OLFE 
COMMUNICATIONS 


raion, NEW ints i warty 
on fo2an- 31000" oeze 2000 


abi 
500, 


PE Paes $2u0u. Mave 
Amtronix Instruments, Inc. 
Ph; 716-763-9104 * Fax: 716-763-0371 
htip:/avw.amteonix,com 


Lots of New Two Way Radios! teeny, 


For immediate delivery 


. at the very best prices! 
KENWOOD YAESU Weertex Loy 
Prices Starting at $59! 


Programming hardware kits $89.00 
Icom repeater maker kits $79.00 


Free Items in 20+ 
Radios Ordered! 


Connectors, audio accessories, batteries, 
solar modules, R.F. amplifiors, Lightning 
protectors, trunking panel, interconnecters.. 


10° tower sections. Prices start at $33.00 


Duplexers Syscom, Decibel, Wacom, 
prices start at $129.00 


= a 


ZL£reum 


EL PASO, TX 

1630 PAISANO DR. 

(915) 633-5119 FAX 542-4701 
EL PASO, TX 78001 U S.A 


THIAMT, FL. 
7262 NW, 54 St 
(305) 889-1127 FAX 889.0852 


‘Ask for your 
free Catalog 


MIAMI, FL. 33766 US A 
E-mail epcom@belisout 


Circle (108) on Fast Fact Card 
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GE BASE PARTS PRICED TO SELL 
Transmitter PA on 450-470, 40W, int, duty 


Drawer unit on 450-470 wireceiver & exciter, 


http//members.aol.com/cwwolfe.com 


Circle (107) on Fast Fact Card 


**TRADE COMPLETE CHANNEL ELEMENTS 


YOUR FREQUENCY 
LIFETIME GUARANTEE 
Most Elements $20.00 With Trade 


Crystals 
We Buy Used Elements 


NKX 


1814 Hancock St. 

Gretna, LA 70053 
504-361-5525 (in LA) + 800-237-6519 

FAX 504-361-5526 


$175 


reg. 
$50 
$150 
» $250 


1113 Central Avenue 
Billings, MT 59102 
Phone: 406-252-9220 
Fax; 406-252-9617 


INFONET 
2000 INC. 
Your #1 Source for Pagers, 

Cellulars, Computers & Parts 
Ed) Tel: (954)227-9779 
Ae) \ Fax: (954)227-9757 
e-mail: Infonet@gate.net 
Florida « USA 
100% Satisfaction 

Guaranteed 


Get more eepetags from 
your classified advertising 


PUT YOUR AD ON THE 


MRT WEBSITE! 


Details from Dawn. Rhoden 
1-800-347-9375 


equipment for sale 


‘MiRace II: 
Permanent mount "NGP* version of Mirage. 


MIRAGE: 
‘The original NHO mount low profile antenna, 


ANTENNAS THAT WORK 


Larsen offers you much more than 
mere low profile antenna options: 
® DESIGN INNOVATIONS 
© EXPERT ENGINEERING 


@ TECHNICAL PRECISION 


‘Suavow: 
Transit style, radome enclosed antenna. 


@ MECHANICAL DURABILITY 


e REAL WORLD TESTED PERFORMANCE 


Call today for a copy of 
Te LARSEN ANTENNA SOURCEBOOK™'99 
featuring our complete line of low profile 
antennas. 1-800-ANTENNA in the US and 
1-800-663-6734 in Canada 


VISIT OUR WEB SITE: www.larsenantennas.com * 

E-MAIL: larsen@larsenantennas.com 

GPS Duat Bano: 

Combines GPS with UHF, SHR, Cellular, Dato 
‘or PCS frequencies, 


Circle (109) on Fast Fact Card 


(540) 891-0569 We accept VISA and MasterCard Fax: (540) 891-0538 

Massaponax Business Park 

3605 Loren Whitney Drive 

Fredericksburg, VA 22408 
Address: 


7846 
burg, VA 22404 


f= MECHEM 
INN ELECTRONICS 
Console interface units 
Secure modems 
Secure spectratac receivers 
Digitac comparators 
Centracom Il CEB cards, cont. panels & complete 
GCcc8o complete (MDC-1200 & MDC-600) 
MSF 5000 VHF Secure repeaters: 
400W 150.8-162 & 162-174 rptrs.- paging & secure 
250W 450-470 repeaters. - clear & secure 


> Two-Way Radio Communications 

> New and Reconditioned Radios 

> Custom-Designed Radio Systems 

> Repair and Programming 

> Consulting 

Hi-power/Lo-band PL Mitreks 29.7-38.9MHz 


[Saber |, UHE, DES hi-power (rack & indiv. chrgss, etc.) 
|Mid-band bases secure 


URL Address: http://www.mechemelectronics E-Mail: mechem@fls.inii.net 


Circle (110) on Fast Fact Card 


November 1999 MOBILE 


All CCIl 


Labels 


WHITE, ORANGE, GREEN AND RED 
BUTTONS AVAILABLE 


$12.50 ea 


CCIl PROGRAMING AVAILABLE 
ORDERS SHIPPED IN 14 DAYS 


| NORTHEASTERN 


Communications, Inc. 
Waterbury, CT (203) 575-9008 


CALL us FIRST 
IR COMM 
wy AY MORE! 


Used/Reconditioned Motorola, E/GE, EF, Kenwood, 
Uniden 2-way radios and accessories 
—ALL FREQUENCY BANDS— 


“PL” and paging reedsfilters, TCXOS 
Call us last to sell any of the above. 


wp & comm ‘= PAY CASH 
4614 E. McDowell Rd.Ph.: 602-275-4505 
Phoenix, AZ 85008 Fax: 602-275-4555 


GP-68 GP88 


SPECIAL PRICES and in STOCK! 
Keypad programmable GP-68 

UHF 430-470 MHz 

VHF 136-174 MHz 


Features: 
PLIDPL built-in 
9 DTMF memories 
Auto or Programmable 
Repeater Offset 
1 or SW Power level 
All GP-68 radios include: 
3 hour rapid charger 
1200mAh battery 
E-mail: info@nsiradio.cor 
http://www.nsiradio.com 


NSI_ Communications 


(253) 946-2426 
Fax: (253) 946-8311 


GP-6a 


haa GP GPRS vaaerans @ Uoera he 
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equipment for sale 


CHANNEL ELEMENTS 
YOUR FREQ. - $20.00 


| DOES YOUR ADVERTISING | 


ie GIVE with trade-in/3 working days 
| ie ae EXPERTS PY CRYST. ALS 


MAXON, TEKK, UNIDEN/7working days 


Channel Element HQ/Kirby Ent’ 
4120 Kirby Rd. Cincinnati, OH 45223 


1-800-237-9654 


FAX: 513/542-8870 


nchor 
Graphics 
Marketing, Inc. 
Z oc “ 
(Fs a ]'The Label Experts’ 


972-242-0439 FAX 972-242-0969 
1-800-875-7859 


&Battery Packs 
> MH-C888 


Universal Drop-in Rapid 
Charger + Conditione 


@ Support NiCD & NiMH 4.8 - 12V% 

m Universal Drop-in design for 
hundreds of radios. 

mw PowerShare features allow hassle- 
free charger banking, up to 12 
units. 

m 1 &3 cycle conditioning mode. 

mw FLEX pulse charge. 

m Built-in switching power supply. 


> Battery Packs 


Hundreds of NIMH and NiCD 
rechargeable battery packs available 
for Motorola, Kenwood, Icom, Vertex, 
Standard two-way radios. 


Tel: 1-800-376-9992 or 714-985-9152 Fax: 714-985-9221 
2841-B Satum St. Brea, CA 92821 


http://www.maha-comm.com/ 
Circle (114) on Fast Fact Card 


“Your Supplier, Your Partner, 
Your Friend! 


|Custom Made Labels for Pagers, Cell Phones & Two-Way Radios 
Distinctive Foils & Holographic Materials 
Tamper-Proof Warranty Labels 
Screen-Printed Labels, Signs, Overlays 
Motorola Certified Pager Repair Labels 
| Bar Code Thermal Transfer Printing Systems 


ADVANCE LABEL & TAG 


1-800-466-5345 972-542-5345 
Fax: 972-2518 www.altag.com 


800-347-9375 a 


On-frequency Repeater 


Circle (112) on Fast Fact Card 


FOR SALE H-P-8920-A 


RADIO SERVICE MONITORS 
QUANTITY (17) FOR SALE 


WITH OPTIONS 


(5) H-P-8920-A OPTIONS 2/3/4/5/13/14/50 ... $8900 
(6) H-P-8920-A OPTIONS 2/9/4/5 
(6) H-P-8920-A OPTIONS 1/2/3/4/5/10 


$8500 
. $8900 


SOOKHZ to 1GHZ Frequency Range 
Spectrum Analyzer w/Tracking Generator 
Duplex Generator/Digital/Analog Signating 
LTR/EDACKS/MPT-1327 Trunking Tast 
High Stability OCXO 
8 Month Warranty & 10-day Right of Refusal 
Tested and Calibrated 

USED TEST EQUIPMENT WANTED, 

FAX YOUR LIST TO +1 925-229-2036 


RF IMAGING & COMMUNICATIONS 
+1 925-229-2034 + FAX: +1 925-229-2035 
hitp:/www.best.com/~rfimage 
E-MAIL: rtimage@best.com 


TY at PURG S000 Bases 900 Ne, CASHLATTOTA 
8 ai NICOR PURC Bass, $o0 Ne, GSJZ011018 
BUY 1a. SMARTNET Trunking Contain, T8076 
AND SELL RODD 


ERICSSON 

FM ‘R057 

Bi) We. TSREST OAR 
44sR3200 

MV a24PSA7EOORK 


TWO-WAY 
RADIOS 


SCHAEFER 
RADIO CO. 
130 West 
Fayette St, 


C20R2AA 


04 
1 MSRQOOD Base 185 WM. C7IKS 060 
9a SPECTAN, 155 ki DASATJAS 
SOR 98 a syiron, 155 niu, revsrasoonK 


Denver, IA 
50622 
PHONE: 
(319) 

984-6115 

FAK: 


SARI 100 ca. Motrla SYSTENS 80 Sens 
984-6220 neem 


7 ax MITREK. 185 NK. TEAUAS 
40 ea PAC AT, 185 Ms NSTI 
30 e2 MARATRAC, 48 Wil, T3117 
Gea MOTREK, 8 Ae, TANUAoND 
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equipment for sale 


3- NEW 
Radio Cables FRR 
19,208 21 ™ 
Model #s The Motorola‘ Radio It Programs. . 


atible Motorola’ 
Programmers 


4... HT5O and the Radius P100 Models. 

2... HT600, MTBO0, MT1000, P200, P500, MTX800, MTX810, M7X820, M7900. (connection top ofrado) 
MARATRAG, (MAXTRAC - 50, 100, 300, 820, 840, MB6Q), M1225, 
(RADIUS- M100, M208 Mz08, M234, M216, 4400, GHAS00), SMO, 
STX, STX Gemini, STX 821 trunked portables. 

SABER and System SABER. .... 
SPECTRA Low and Medium Power Units. 
SPECTRA 100 Watt and High Power Units. 
SYNTOR 9000 and 9000E Radio Line. .. 
Radius P50 Plus, 
R100 Repeater. .. 
MEX1000. 
Cloning Cable for 
GP300, GP350, and P110 Models, 
MSF5000 Dig Uni with 3 Digit Display in Coniroiier Tra 
HT1000, MT2000, MTX 838, MTX 8000, MTX 9000 (conn 
Visar Unit, 
Cloning Cable for tne Motoreia® JED! 
ASTRO SABER and SABER SI. 
P50, 


Compare These Important Points, Before You Buy! 
‘Same Day Shipping, When Ordered before tpm EST. 
We Accept: American Express, Discover, MasterCard and Vi 
ro(essieral Users Guide wih Detaled Photos Included with All Radio Products 
+ Compare Polaris’ Features and Quality, Don't Accept imitations! 


Polaris Industries 
Tech info: 404.872.0722 


TRINITY RADIO 
USED RADIOS at Low Prices! 
+ MICOR +GE 


Circle (114) on Fast Fact Card 


+ MITREK + RCA 
We currently have a selection of pre-owned radi os, PORTABLES  - ACCESSORIES 
as well as chargers and accessories. * MOCOM 70 * TONE ELEMENTS 
Call for more information and great prices! + MAXAR + CHRYSTAL ELEM. 
SF + RPTRS + BASE STATIONS 


MT2000 168 Channel 4 


(940) 433-5452 + trinity-radio.com 
Visar 16 Channel 4 


Buy & Sell 


Motorola, Uniden, E.F. Johnson, Kenwood 
Two-Way Radios and Systems 


DELTA 
COMMUNICATIONS 


1-800-880-2250 
FAX: 972-278-5085 
Garland, TX 
http://www.delta-twoway.comm 


UHE ony, 
P110 2 Channel 16 
P1104 Channel 4 
P1106 Channel a 
‘SP50 2 Channel 1 
‘SP506 Channel 5 
200 6 Channel a 
GP300 16 Channel 140 
GP350 16 Channel = 87 
P1225 16Channel = 15 
HT100016 Channel 6 
MT1000 100 Channel 2 


WHE Qn. 
P110 6 Channel 4 
‘SP50 2 Channel 2 
SP50 10 Channel 3 
200 6 Channel 4 
GP300 2 Channel 4 
GP350 16 Channel 9 
P1225 16 Channel 2 
Visar 16 Channel 4 
All radios include 2 30-day warrany 


Open 7 Days 8am-t a 
Call to nace fom order or 
to request a FREE catalog! 


1,800.272.7111 


lvctronics.com 


In Business Since 1968 


M J Communications, Inc 
Call us Toll Free at 877-945-9307 
ALL MAJOR BRANDS 
New and Used Equipment 
See our Web Site @ www.mjcomm.com 
We accept Visa and Mastercard 
We buy Used Equipment, Fax us your list 
Special Pricing on FRS Radios 
Na0 Fax# 501-945-0333 


Little Rock, AR 72117 
Circle (115) on Fast Fact Card 


4228 
North 


501-945-9307 
501-945-3331 


November 1999. 


BUYING ERICSSON.GE EQUIPMENT 
LAT RATE REPAIR 5290 & 5 
STROM RIDA wince PHEW $0 
MPO 800 mbe of decks, NEW 100 
it 100 
Y 135 
DA Cont fiom 200 
it Stastn I station om 1200 
UF MASTIC I Station from 2200 
Delta/Rangr Stabon from 450 
$990 128 ch head w/ warranty 125 
$600 4 ch control head 50 
$600 Delta Ranay Accessones 150 
5600 control head 50 
$550 contol head nn scan 65 
$500 contol head 65 
150 
165 
250 
5-4 W 250 
HiVS 150.174 w/acc 250 
THM 615/18630 less ae 75 
KPC 300 Enncsson VIF Port 225 
KPC 300 Friessan UHF Port 235 
MPA VHF/UHF Portables call 
MAPA/MPD Std. rate chargers aD 
14P1'S unit multicharger 40 
Rangi 35:42 less acc BO 25 
Rangr 30- < 10OW 325 
Bettas 450.470 ess ace. 100W 25 
DelteSx 150-174 less acc. 100W. on 250 
Delta 42:50 less acc. 110W 135 
Deltas 42:50 less acc, 60/w 100 
RASTR 11 150-174 1TOW fess ace 2125 


NEW LONDON TECHNOLOGY, 

752 Alum Springs Road + Forest, VA 2455 

Tel: 804-525-0068 » Fax: 804-525-0078 
‘www.newlondontech.com 


MOTOROLA @ GE @ EF JOHNSON etc. 
PORTABLES / PAGERS / MOBILES / BASES | REPEATERS 


Contact us when you are looking for econo- 
mical used equipment. We are a reliable 


source for all major brands of used 2 way gear 


== (708) 681-0300 
Em Buy @ Sell © Trade Se 


Visit our web site: WWW.MDMRADIO.COM 
or E-Mail us at mdmradio@earthlink.net 


MDM Radio Ltd. 


1629 N. Sist Ave. Melrose Park, Il. 60160 
Tel, (708) 681-0300 Fax (708) 681-9800 
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equipment for sale 


CMC ENTERPRISES 
2-WAY, MICROWAVE & TELECOM EQPT. 


15 Faron SE 1 peemg  Semag 


Fone ae HA oe sm 
$2 Hos Sec Gre ites Bes FEB 
33 ths Has Se s 


Delay Timer 


ii Protects The Battery & Radio Equipment | 
£8 Mats emir ge tes ° Saves alee te 
tee enacts ee "On when ignition is off" 


8} lao Gone sn we 
ete ee 335 1. Battery Guard - Low Voltage Shuts Down Load 
2) fn ea nay kt i & S 2. Maintains Power to Accessories 
D4 fbn R22 2p a 

2 Notes Sanam Sears acy wntaidiy an e 
HE Me i 1 He Sa a 


+ Low Voltage Detector 
+ High Voltage Protection(: 
+ Built-In Diagnostic LED 
+30 AMP 12 Volt DC 

* Sealed From Moisture 


2 Faron 1a as jardin $2000 22, 
15 Moorla Synar& 9000 URE Ib 


0 ea 
OY Scene-Alana deste BEATS Tenor (SIG) Sta 
New ListingO Call Charles at 336-769-2885 
For more equipment, visit our website at www.cmeent.com 


= a TE] | 8Veraion 
Nor Racto Test Set Moser P1033 A 450 * Reliable & Accurate 
NOT Mowur UN mobte weccnsotes nn as * Allows Retrieval of 
MOT Manttne 500 UME tes dow roblen nen” ea00 vo Incoming Messages 
MoT Liver ow ound moses oie wo cote mcs PC Bese * Intrinsically Safe 
Bicbes * Compact - Easy to Install 


Mor Me one carer tS * Low Cost- from $49.00 (800) 888- 0909 
oie getter AC/DC INDUSTRIES 


Mor erin mn ha P.O. BOX 710548, HOUSTON, TEXAS 77271 
Mar Meo 70 Une tn, deh i ae) | Tel: (281) 933-0909 « Fax: (281) 933- 1001 


MOT stn partie: 8 Stee peotes Circle (17) on Fast Fact Card 
Nor W790 porblen UNE ce HE 500 02 
MOT 110 elon 36 tas 
MOT T09 ea un nds ‘ ses 0 {, {BOARDS +STRIPS _+ACCESSORIES *ELEMENTS REEDS+ + 
lac Ow UM opener, continuous dy * 5 
‘GE Masi 11 1000 mobiles. 42 to SOme wiaccestonias ‘5185 en PCI— PEKAAR OMMUNICAT! NINC. 
GE Mant 42 Stme mopdes ose Fas Specials of the month $ COMMUNICA ee Electonics Comp, [aed 
{GE Mast 11110 VE cortous duty oper 51995 | FRA woronbca wives Tabletop beso mode! St JUA 60 walt tow band 3650 range, 
‘SE Mant 1109 wat contnuavs dlyfapeate arp Fade vet Tkstts Soouetn Fung Mobi 
36010470 me. PN PL odeIaDNGae 31.280 5 


GE Maat 110 watt contingous duly 6 


oO 
m 
f 
ec 


1508 to 174nc, PIN PLYGD4247066 5800 4 
(GE Mast 40 wat eontruous cut repete” ampiter 5 ma & betty 

1508 to t7ane, Pv PL90424760Gs $280 a ase Campa Ars 
GE Mast 100W base stations $1598 en a mig Sad dl pit sane ease ith ac . 
GE Masi 38 Ang power suppes 60 en (3 ary 8 anion 4 
GE MPI Portabios UME or VHF 395 on z 
SE Ran mols Ss Eby ce oa > iE MOS mies como TUBE, ot 
GE Rang 10 moe, 290 2m wiaccessories S475 08 FA -g Available..if you can’t find it, try us! Call (973) 772-0706 or fax (973) 340-1902 io} 

3 Esacuino I GO owtard base sahon, wal mount 

30 10 36me, channel guard, OC remote $380 * S033" SIN3W373 + SaIYOSSIIOV + SdlWLS » squvoge « 
{GE Executive UN have neon S295 
‘GE Erecuve I VHF base sa 5175 


GE Exocutive It GOW low band base, wall meuni. 30:36. CO 
‘Channel guara. OC Remote $395 

GE Execute Il 10Cw 6 treq mobile 42 fo Some wiaceessaries $175 

GE Exocutve I! 10Gw VHF mobiles win accessones 

GE Mastr 1004 UME motile 

GE Motoreyela radio UNF 


FALL SPECIAL on MOTOROLA 2-WAY RADIOS 


All radios are BRAND NEW and come with factory T4000, UHF, 16Ch.Under $500 
warranty and genuine Motorola Accessories. 


(While supplies last) 
« SP50, VHF & UHF Under $350 


GE Custom MVP 35 walt. UNF mobiioa wii & sok 
‘GE Custom MPV 42 10 Some mabila wisp mio 

Konwoed TX830 754 UME, 32 og. scan mabile 

NEW Kermod TKAGOKK Su, UHF mobos, 32 enn ar 
Kenwood TKBQSD UHF 16 freq. scan mobile 


Payments: COD or Terms-On approved credit 


eroed TRBOIS UNE maces wraceetootee Delivery: Within 8 business days. * Portables, Mobiles, Trunking 
Mod. 70-S268X 
Fonsi Modal 81 
Under propane Mode ANBEOUG Tn = Accessories: AM; 
WANTED TO BUY: GE Ericsson or Motorola Equipment {applied micrologic, Inc.) 
N.H. COMMUNICATIONS CO. HNN9008 $40 
P.O. Box 5342 HT750/HT1250 Battery w/ belt clip Sales: 800-410-3669 
‘Manchester, NH 03108-5342 {minimum qty of 100pc.) Fax: 817-568-8023 
Tel: _603- 


Circle (100) on Fast Fact Card Circle (102) on Fast Fact Card 


* 118.000-135.975 MHz « 10 4 

Wate Output + Bectormance f ARE GRT 
teres image 

Channels, Remote Operation, COMMUNICATIONS 


Rack Mounting . Othe ci 
MENTOR Aeronautical Radios 
Radio Light Control © NavSignal | One Channel Standard 
RADIO COMPANY Mi r/Alert © UpTo6Channels Optional RADIO COMPANY 
1561 LOST NATION ROAD + WILLOUGHBY, OHIO 44094 U.S.A. - Phone (440) 942-2025 + Fax (440) 942-9129 + 


MB BASE 
TRANSCEIVER 
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equipment for sale 


DEALERS WANTED World’s First Talking 32 Channel Radio 


SUPER BUYS 


Now you can be a dealer in a new line of 


MOTOROLA 2-WAY RADIOS . Motorola 450 MHz LTR, NEW 


List $580 ea., Dealer cost $350 ea. 


WETEC ELECTRONICS Nha cen cagemanasgie OOOH 


TOROL = 
AUTHORIZED MOTOROLA TS-11 DISTRIBUTOR + GTX 800 MHz Mobile 
i 
Call Now 1-888-GO-WETEC, ext. 11 | . urrx g000's - 83s portable. 


Visit our website at: www.wetec.com $199 ea. 


Circle (120) on Fast Fact Card 


SABERS - SYNTOR X 


+ MOT Saber 1£, H44SAG7139CN, UHF, 5 Watts, 
24 Freq. excellent conan, wibatt, antenna ..... $285 ea 


BUY & SELL: 
LTR-B8O00MHz & 900MHz EF Johnson + Kenwood + Uniden 
MOTOROLA 
UHF * VHF * 800MHz * 900MHz 
= Mobiles * Portables * Repeaters * Amplifiers * Paging Transmitters 
1-800-786-2199 
ERLING 203. Shesinut Sire ewan 75069 
ax: 
”FSSOCIATES, INC. Mike Malone 
- www.usedtwoway.com 


+ MOT Syntor X, VHF. 110 Watts, 32 freq., DES, wihand- 
held contro! head, all controls in mic, T83VXJDO4AK, 


with EE Prom, complete, excellent cond'n ...... $325 ea, 


Personalized Service. 
Best Prices Guaranteed! 

Call 901-755-1514 Motorola 

Railcom Box 38881 3 Radius 


Germantown, TN 3818: rentals 


tower 
equipment 


DANGER! 

If you aren't advertising in 
MRT CLASSIFIEDS, 
you're swimming in 
dangerous waters! 


Call 1-800-347-9375 for help! 


# Ten years of great 


COMMUNICATIONS | 
P. ale kK service to you! 
age e Call for a quote. 


The Monitoring and Control Experts We'll make your next 
project affordable. 


Monitoring commercial, industrial, and 
government sites worldwide since 1987. 


www.mosscom.com 
* Monitor and control xX 800-822-MOSS 
remote equipment via 


tower 
space 


CHECK THE FACTS THEN 
CALL THE BEST! 


modem or phone. Mm 
* Receive notifications AN M 'O TO, R (@) L. A CHICAGO TOWER LEASING CORP. 


via modem or pager. Environmentally controlled 


+ Fully satisty regula- RADIO RENTALS » er ergnewred ala, Secure 


Premiere sites in Metro Chicago Area-choice of 
toryrequirements *HT1000, GP300, P200 Federal State, Govt, & all Class A Systems. 


i STAN svANN 
ll * Intrinsically Safe ; 308 MURPHY LAKE ROAD 
System leasing plans are now available! SiFUl Lige ‘ofiadio- Accessories — __ oe 


Contact us now for further details. 


*Mobiles & Repeaters 


¢ 24-Hour Service 7 
Toll-free: 888.572.7907 * Dealer Inquiries Invited ARIZONA’S PREMIER 
Telephone: 919.518.1828 TOWER FACILITIES 
Fascimile 919.846.5586 1-800-283-COMM Contact Rick or Charlie Bonifasi 
email: sales@pagetek.net EVENT RENTAL COMM., INC. ANTENNA SITES, INC. 
http://www.pagetek.net e-mail: eventcomm@aol.com 800-346-7224 


Circle (122) on Fast Fact Card 
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computer software 


FIXED 
NOTA 


QUICK, 


Your customers demand speed ond precision 
and you should too. CRI’s Service 
Management System is designed 
specificolly to track all aspects critical to the 
successtul management of your two-way 
repair facility. Fost. Easy. Flexible. 

Call CRI today. 


205/987.1523 
email: 
info@crinc.com 


; The worst mistakes are tha ones you can't se. 


Global Trunking Management 


& Billing Solutions for... 


SmartNet ¢ SmartWorks # SmariZone 


For more information, 
, Call (903) 561-6673 or 
www.GenesisWorld.com “ore growt tiles bagin 


LIR @ MPT 1327 


Genesi 


Circle (124) on Fast Fact Card 


services 


RF @ CELLutions 
1100 £. 64* 
Denver, CO 80229 
Phone: 303-227-3210 
Fax: 303-227-3220 


Complete site Engineering and 
Design, Consulting, site Optimization, 
Expansion, site Management, site 
Maintenance, site Acquisitions and 
Technical assistance. 


We can provide all your RF Communi- 
cations needs, from Engineering to 
site construction 


Ask RF @ CELLutions about the multi- 
carrier power cell, (MPC) Re-Radiator, 
best way to extend your 
communications sites. 


Contact RF @ CELLutions 
We can answer all your questions. 


STUDY LAND MOBILE COMMUNICATIONS| 
AT HOME! 


lusively for Mobile 
wicing, $375.00 


Call, e-mail or write Mobile Training Institute 
for free information: 


2111 Lakeridge Drive 
LSE] crapevine 11760514614 


817-488-2796 or mtimti@aol.com 


UHF & VHF TRUNKING 


* Frequency Searches 
* Licensing * Propagation 
Studies ¢ Interference Studies 
* Short-Spacing Studies * Public 
Safety & NPSPAC 


1-800-789-5986 
a 
PALCO 


ENTERPRISES, INC 


mhastings@palco.net 


-The Solution for Business Information 
Based Record Keepi 
|b Compute Recor d Keeping 
“i \oventories « Expenses « Billing + Salos. | 
~ Record keeping customized for your business ~ 
— www and custom interfaces 
| CALL FOR A FREE CONSULTATION | 


| Phone: (913)707-4945 E-mail: jknupp@mid-west.net 


** WIRELESS SOFTWARE ** 


Save time Gesigning. optimizing 
and managing Wireless Radio 
communication sites: 
Intermodulation interference Analysis 

- Transmitter Noise Analysis 

- Receiver Desense Analysis 

+ Signal Level Analysis 

- Communications Site Design 

- Site Management Database 

+ Equipment Maintenance and Inventory 

~ Desktop Mapping and Data Products 


COMSITE 


CALL 800-845-0408 or 850-906-0748 
http://www. polaris.net/~douglas 


repair 
services 
MOTOROLA 
PORTABLE & MOBILE REPAIR 


* Quick Tum Around » Free Retum Shipping 
+ Factory Trained & FCC Licensed Techs 


O. Frorer emcees 


11110 W Gakland Park Bivd, Suite 275, Sunrise, FL 33351 


Minitor IT Pager 
Repair Just $32.50 
Price includes all 
Parts and Labor 


Water/Physic e and, 
housing parts not included 


@iecer and Wireless| 8()()-872-9 180) 
be Center__! Fax 561-683-0059] 
1300 N FL Mango Rd #26 

West Palm Beach, FL 33409 


Dealer price| 


IT IS POSSIBLE! 
-uf0 receive quick, quality, service at affordable rates. 
‘ADVANCED COMMUNICATIONS 
& ELECTRONICS INC. 
Service of: 
Radios 
Transmitter Amplifiers 
Tower Top Amplifiers, 
EDACS Equipment 
Custom Projects 
& Equipment Modifications 
78 Airpark Drive Phone/Fax(804) 237-8255 
Lynchburg, VA 24502-3757 Toll Freo: 1-800-488-7908 
E-Mail: adveomm@worldnetattnet____| 
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computer 


a 
ions 


To Your RF Coverage 
and Site Management 
Problems... 


> 
ol On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 

{3% See details and download demo from our web site! 
SorrWricut, Lc 
1010 So. Jouer ire 204 
Aurora, CO 80012-3150 USA 
Tet. (303) 344-5486 + Fax: (303) 344-2811 
wonw.sottwright.com 
e-mail sales @softwright.com 


Circle (1.25) on Fast Fact Card 


repair services 
Cushman / IFR / Motorola / Wavetek 


Get Your Test Equipment Needs 
From Service Professionals. 
We Buy & Sell Service Monitors. 


Communication Service Monitor 
Repair & Calibration Specialists 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy. 
Suite 110/111 

Atlanta, GA 30340 

Phone: 770-451-3264 

Fax: 770-458-8785 


== ¢ 


www.nselectronics.com 


Cardinal 
* Electronics, Inc. 


SERVICE MONITOR 
Repair & Calibration 


Exclusive Monitor repair since 1973 
NIST TRACEABLE NEW LOWER RATES 
Visit our Website: cardinalelec.com 


1631 N. Evergreen Ave. Arlington Heights, IL 60004 
Ph. (847) 797-7820 Fax (847)870-0342 


Loudoun Communications Inc. 
Communications Systems 
REPAIR DEPOT 
Quauity Service oN MicRoPROCESSOR-BASED 
Mosites, PortasLes ano Controt Heaps. 
Sunrace Mount REPAIR. Most repairs $70 PLus PARTS. 
FREE ESTIMATES. 
Warranty Service Available On: 
Ericsson/G.E. * Kenwood 


585 Factory Shoals Rd. 


Austell, Ga. 30168 770-948-9566 


software 


Measure SIGNAL Coverace! 


« Automate field measurements and drive- 
tests. 

« Create signal contours from measured data. 

« Compatible with HP, IFR, Z Technology 
and other instruments. 

e Use your NMEA or TSIP GPS receiver. 


« Automatically records signal ate 
STI-9400 Software 


$4,995.00 Includes 
Street Map Data for USA 


FREE DEMONSTRATION CD 
Toll Free: (877) 848-8500 Fax: (503) 848-8534 
Email: sales@surveytech.com 
Survey Technologies, Inc. 
"Geographic Signal Coverage At Your Fingertips" 
www.surveytech.com 


Circle (126) on Fast Fact Card 


micropath corporation 


sara and terra dal for communcanons engieaurng apaleatins| 


Radio Propagation Software 


* Predicted Area Coverage Maps 
* Microwave Link Analysis & Profiles 
* USGS GeoReferenced 

Topo Maps on CD-ROM 


www.micropath.com 
303,526-5454 Sales 
303,233-4242 Support 
303,233-4026 Fax 

e-mail: sales@micropath.com 


mrtmag.com 


prof. coms. services 


Engineering For The Wireless World 
Wireless Communications Systenis ani. Facilities 
Define Acquire Build “Manage 
Design Zone Testy Operate 
REG, Consultants,.ine. 


100 Woodbridge Center Drive, Suite 201 


Circle (127) on Fast Fact Card 
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Page Fast Fact Advertiser 
Company Number Number Hotline 
AEA, div, of Tempo Research........32  26......... 760-598-8900 


. 201-227-0066 


AeroComm, Inc. ..... 


817-568-8550 
. 800-ANRITSU 
800-323-3757 


AMI-Applied Micrologic Inc. 


Anritsu Company... 


Antenex.. 


Astron Corp... 10 .....0:. 949-458-7277 


Barnett Electronics Inc. . 800-423-3858 


Berkeley Varitronics ..... . 732-548-3737 


Canamex Communications Corp... 42 . 800-387-4237 


Ceotronics Ine. ... 


46 ........ 972-416-9500 


Citel America, Inc. 


. 305-621-0022 


David Clark Co., Inc. . 800-300-3734 


Communications Specialists ..... . 800-854-0547 


Computer Resources Inc. .. 123...... 205-987-1523 


Connect Systems, Inc. .... . 800-545-1349 


Control Signal Corp. ... 800-521-2203 


CMC '99 ..... . 410-308-0808 


CPI Communications Inc. . 800-869-9128 


CTI Products, Ine. . 


513-595-5900 


Daniels Electronics . 800-664-4066 


Dapa Communications, Inc. .... . 716-373-7228 


Davicom Technologies . 


. 877-327-4832 
. 562-404-9998 


Doppler Systems, Inc. . 480-488-9755 


Duracomm Corp. 


. 800-467-6741 


DX Radio Systems . . 877-439-7234 


EAGLE ... 23 0.0, 520-204-2597 


EDX Engineering, Inc. 


541-345-0019 


E.F. Johnson...... 800-328-3911 


EML, Inc, 
EPCOM.. 


. 615-771-2560 
w+ 915-533-5119 


Gaitronics, Inc. ... 901-947-4000 


The Genesis Group 


903-561-6673 
Globe Electric... 


281-933-0909 


Henry Radio . 800-877-7979 


International Cellular Telephone ....50 103... 305-640-2424 


\-Tech... 17 ........ 619-458-1500 


Klein Electronics .. 760-631-2811 
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Page Fast Fact Advertiser 
Company Number Number Hotline 
Larsen Electronics..... . 53 109...... 800-426-1656 


Lindgren R.F. Enclosures, Inc.......33 27 ........630-307-7200 


Maha Communications i ETM sass! 714-985-9132 


Mechem Electronics .. 53 110...... 540-891-0569 


Message Center Management..14-15 13 ........ 860-418-5742 


118... 601-945-9307 
800-422-4210 


MJ Communications ..... 


Motorola Test Equipment 


Narda/L3 Communications ..... 7 cvecseee, §16-231-1700 


New Hampshire Communications ...50 — 100...... 603-668-3004 
a EC Po 940-325-1386 
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New-Tronics.... 


Pagetek, Inc. 919-518-1828, 


Paging & Wireless Service Center... 45 42 ........ 800-822-2180 


Polaris Industries ... 114...... 404-872-0722 
Polyphaser Corp... 12 14 sss, 800-325-7170 
Premier Communications .......00.0.31 25 su. 714-257-0300 


Radio Express, Inc... 105 ...... 703-631-1365 


RCC Consultants .... 


127...... 732-404-2400 


RCW Distributing .... ... 612-808-0069 


RF Imaging & Communications......54  113...... 925-229-2034 


Ritron, Inc. 


2... 800-USA-1USA 


Simulcast Solutions ......... 54° 112...... 716-223-4927 


Softwright ... 125...... 303-344-5486 


Southwest Windpower... 41 ........ 520-779-9463 


28 24 


Survey Technologies, Inc. 103-848-8500 
503-848-8500 


0 ......., 800-292-1700 


Survey Technologies, Inc. ..........59 126... 


Telepath...... 


Telewave, Inc. .. . 800-331-3396 


Thunder Eagle .. 
Times Microwave Systems... 
Trident Micro Systems .. 
TX RX Systems Inc. .. 
Vega/Telex Signaling Products ......10 9 ..... 
VERTEX/YAESU USA... 


. 562-404-2700 


Vocom Products Co. LLC........ 24 oe, 847-593-1213 


WETEC ...... 


120..... 901-286-6275 


W & W Manufacturing... ... 800-221-0732 


Zetron, Inc. .... . 425-820-6363 


YOUR 


PROGRAMMABLE REPEATER 


ONE STOP SHOP 


Oo 


The Patriot Plus Series offers LTR and PassPort protocols 


Ritrons’ earned reputation for efficient, versatile, and 
affordable in-plant radio systems has evolved to give you 
an edge against obsolescence by featuring backward 


compatibility, interoperability, and the advantages of 


trunking. You can now offer your customers affordable 
in-plant trunking systems and wide area UHF trunking 
with the new The Patriot Plus Portable radios. 
a - U.S.A, feature new firmware and high 
performance electronics, and provide 


enhanced user features and benefits. LTR and PassPort 
protocol capable; Electronic Serial Number, and unique 
radio ID code for automatic roaming between affiliated 
systems. Narrow and wide band models are available. 
Updates, enhancements, as well as custom applications, 
are easily accomplished by use of field reprogrammable 

FLASH microcontrollers. 4 


Patriot Plus radios are manufactured in the 


ATRIOT: 


Patriot SST Plus Portables are ultra small with flexible features and 
economically priced. PC Programmable-3/2/1 Warts, 4 channels/modes, 
Loud and clear audio output, Built-in Quiet Call and DQC signalling, 


Patriot RTX Plus Portables are ruggedly designed for long operational 
life. PC Programmable-4/2 Watts, 11 channels/modes, Designed to meet 
MIL-STD 810 C&D (shock and vibration) specifications, Companded 
audio, Loud and clear audio output, Built-in Quiet Call, DQC and optional 
DTMF Encode Signalling. 


Patriot RRX Programmable Repeaters are designed with high performance 
specifications and loaded with fearures at an affordable price. RRX Repeaters 
deliver exceptional intermodulation rejection, sensitivity, and selectivity 
specifications for trouble-free service. The RRX is also ideal as a 
trunking exciter. 


If maintaining and increasing your market share g 
is important to you... then don’t stop. Call us g 

today a at i 800- USA-1-USA and GO with ¥ 
~_ Patriot Plus by Ritron for J 


all your trunking needs. 


BY RITRON 


505 West Carmel Drive, Carmel, IN 46032, Phone 317-846-1201, FAX 317-846-4978 www.ritron.com 
Circte (2) on Fast Fact Card 


Fitton, Pati, ard Quiet Call are ragistered tracamarks of Pron, inc AB ater 


Wes mentioned are used for 


n purposes ently and ara trademarks oftheir respective owners. 


$28.95 


Micraminiature OP Switch Programmable CTCSS Encoder. 


Includes 64 tones tram 33.0 to 254.1 H2, 
66" x 1.08" x 21 


‘Sub-miniature Programmable CTCSS Encoder-Decoder. 
Includes 64 tones from 33.0 to 254.1 He. 


$54.95 
DIP Switch Programmable CTCSS Encoder-Decoder. 
Includes 64 tones from 33.0 to 254.1 Hz. 


78” 41.70" x25 1.25" x 2.0" x30" 


ANI-1/$39.95 ANI-2/$299.95 10-8 
Automatic Number Identification System 

ANI-1 Encoder - 1.13" x .66” x .22” 
ANI-2 Station Decoder - §.4" x 5.8" x 1.4" 


‘Automatic Morse Station Identifier. Meets all FCC 
10 Requirements. Fully field programmable 
with included keypad. 1.85" x 1.12" x35” 


$69.95 TP-3200 $279.95 
Full Featured Shared Repeater Tone Panel with ALL 187 


CTCSS/DCS codes. In Desktop or Rack Moun! versions, 


PE-1000 $224.95 $D-1000 
Desktop Paging Encoder. Two-Tone Sequential 
other formats available, 7.5" x 7,8" x 2.7 


TE-64D 
Digital Coded Squeich Encoder-Decoder, Programmable 
to all 106 OCS codes. 1.36° x 1.18" x .25 


See our complete 
catalog and product 
descriptions on our 
web site at 


IVIW WGOIne Ss See Avo Ta 


Circle (3) on Fast Fact Card 


Outside USA or Eanada. Je ise 


‘Multi-Purpose CTCSS/Burst Tone Encoder w/LED Display, 
Great for the Benchtop. 5.25" x 3.3” x 1.7 


$59.95 PE-2P $54.95 

Two-Tone Sequential Decoder. Programmable unit 
provides switched outputs Irom Two-Tone paging calls. 
1.25" x2.0" x4 


Two-Tone Sequential Encoder. Sub-assombly mounts. 
Inside radio or other enclosure, Multiple call capability 
1.25" x2.0" x.4" 


atiovy 


$129.90 FILTERS 
Call us for the lowest cost, 12.SkHz channel spacing, 
exact replacement, crystal and ceramic IF filters tor 

Part 90 Refarming. 


Same reliable and cost effective products you have known and trusted for 30 years! 
Full FIVE YEAR WARRANTY on all products 
Same day shipping on most orders 


“INFO FAX” with 24 hour information 
Toll free 600 numbers for both volce and FAX 


COMMUNICATIONS SPECIALISTS, INC. 
426 WEST TAFT AVENUE * ORANGE, CA, 92665-4296 
(714) 998-3021 » FAX (714) 974-3420 


